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THe need for effective palliative 


therapy of neoplastic disease is es- 


ially true of bronchogenic carci- 
ma. Although surgical resection rep- 
sents the only currently accepted 
ethod of cure, approximately 80% of 

patients with this tumor are not 
gically curable when their diagno- 
is made. What do we do with these 
ut of 5 patients? Radiation therapy 
the next usual therapeutic choice. 
has its limitations in terms of the 
iount of radiation tolerated by the 
st, radiosensitivity of the tumor, the 
longed period ‘of treatment, and 
lization of the therapy. 
Chemotherapy of bronchogenic car- 
ioma has encompassed a wide num- 
r and variety of histotoxic drugs. 
one of these hi is been demonstrated 
be superior to nitrogen mustard. 
w claims for significantly increasing 
ngevity have been made, but tran- 


sient improvement in the patient's clin- 
ical status has been noted frequently, 
although unpredictably Roswit"’, 
Wolf et al.'*). 

Regional arterial perfusion of a 
tumor mass has achieved increasing 
popularity in the past decade. The 
chief advantage offered by this ap- 
proach is the attainment of a higher 
concentration of chemotherapeutic 
agent in the tumor tissue with mini- 
mum unfavorable hematopoietic or 
other systemic effects. Initially applied 
to tumors located in extremities, the 
technique has been extended to a var- 
iety of visceral neoplasms by many 
investigators (Bierman et al.1, Creech 
et al.4, Klopp et al.*, Pierpont'*, Sulli- 
van et al.'*). Injection into the appro- 
priate artery has usually been accom- 
plished by means of an arterial catheter, 
hee asionally supplemented by pump- 
oxygens itor machines. The results have 
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been sufficiently encouraging to justify 
further attempts to selectively pertuse 
the tumor area. 

The purpose of the present study 
was to evaluate the utilization of car- 
diac catheterization as a method of 
intra-arterial perfusion in patients with 
bronchogenic carcinoma. 
Methods. The 18 


diagnosis of 


Materials and patients 
selected had the bronchogenic 
carcinoma confirmed by surgical biopsy. All 
were males whose ages ranged from 40 to 75 
None of these patients was eligibl: 
for surgical removal of his tumor either b« 
cause the entire tumor was nonresectable o1 


vears. 


surgical 
risk. The pathological diagnoses were epidet 


ihe patient represented an excessive 


moid carcinoma in 10 cases, anaplastic carci 
noma in 6, and adenocarcinoma in 2. Twelve 
patients had tumor involvement of main stem 
or lobar bronchi confirmed by bronchoscopy 
or surgical exploration. In all patients, tumor 
involvement appeared on chest roentgeno- 
grams to be confined to a hemithorax. No 
patient had received prior radiotherapy o1 
cancer chemotherapy. 

Right heart catheterization was performed 
by introducing a catheter into the 
basilic vein of either arm. Pulmonary artery 
pressures of all 18 patients were within nor- 
mal limits. If the tumor was situated in the 
right hemithorax, the cardiac catheter tip 
was positioned in the right pulmonary artery 
proximal to its first lobar branch. No attempt 
was made to catheterize a lobar or segmental 
branch of the pulmonary artery. If technical 
difficulty was encountered in catheterizing 
the left pulmonary artery, a different tech- 
nique was employed to treat tumors of the 
left lung. Adapting the method of Brofman 
et al.8, a triple-lumen cardiac catheter with 
a rubber balloon surrounding the middle dis- 
tal orific was introduced. Under fluoroscopi: 
visualization, the right pulmonary artery was 
catheterized as previously described. Th« 
balloon was then inflated with a 10% solution 
of sodium iodide. This material provided ex- 
cellent Roentgen contrast and low viscosity 
Complete occlusion of the right pulmonary 
artery was verified when the pressure recorded 
from the distal lumen approximated pulmo- 
nary “wedge” pressure. Further confirma- 
tion was obtained by aspirating arterialized 
blood from the distal lumen. Injection of 
the chemotherapeutic agent was then madi 
via the proximal lumen. The inflated balloon 
deflected the injected material into the left 
pulmonary artery 
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Nitrogen mustard was selected as the chem 


otherapeutic agent primarily because of it 


rapid decay time The dosage ranged fror 
0.6 to 1.0 mg. per kg. of body 
termination of the dosage was influenced b 
the estimated 
degree of differentiation. It w 
issumed — the larger the 
undifferentiated the cell type t] 
agent tha 


weight. 
mass of the tumor and _ th 
histological 
tumor mass in 
the nore 
higher the dosage of cytotoxic 


tol rate d 


gastrointestinal sick 


systemically. To mini 
effects of tl 
chlorprom 


would 
mize the 


] 


drug. 50 me. of intramuscular 


‘rine was administered prior to the intr 


irterial injection, and an intravenous infusi 
of 100 mg. of hydrocortisone was begun in 
mediately after the 


tard and 


mection of nitrogen mit 


t hour 


continued for approximately 


The following studies were performed t 
iid in the evaluation of the single injecti: 
of chemotherapeutic agent 

1. White blood cell and differential cou 
platelet count, hematocrit, hemoglobin 
three times per week 

Chest roentgenograms at intervals 
ne to 2 weeks 

3. Subjective response of the patient 

No attempt at evaluation of survival ti 
was made because of the small number 


The 
were performed during a period from Augi 
1958. to November 1960 


patients studied injection procedur 


Results. The clinical data and result 
of therapy are summarized in Table | 
Ten of the 18 patients noted subje« 
tive benefits. These consisted either ot 
relief of dy spnea o1 subsidence of thor 
acic wall pain caused by tumor it 


The relief of 


marked and usually accompanied b 


volvement. pain 
complete abandonment of previous 1 
tensive narcotic therapv. 

Definite improvement was observ: 
in the chest roentgenograms of 9 p 
tients. This was determined by a si 
nificant measurable reduction in tum 
size or by improved parenchymal aet 
tion in 2 successive chest roentgen 
grams. Figures | to 4 illustrate this o! 
jective tumor effect in 4 cases of e] 
dermoid or anaplastic carcinoma. 

The white blood cell counts fell b 
low 3000 per c.mm. in 12 patients, 
seen in Table 1. In 5 of these 12 P 


PrABLE 1.—RESULTS OF THERAPY WITH INTRA-ARTERIAL NITROGEN MUSTARD 


Dose 
— Lowest 
Patient Ave Tumor Cell Type mg./kg Total mg W BC Results 
l 65 Epidermoid 0.6 7 1500 Relief of chest wall 
pain. 
2 10) Adenocarcinoma 0.5 56 3500 Improved ventilation 
1S Anaplastic OS 1S 9500 No effect. 
53 Anaplastic 0.5 5 LSOO No effect. 
5 65 Epidermoid 1.0 62 4800 Decreased tumor mass. 
Improved ventilation. 
6 62 Anaplastic L.O 63 2200 No effect. 
7 66 Epidermoid 1.0 65 900 Decreased tumor mass. 
5 58 Adenocarcinoma 0.5 16 1800 No effect. 
) 65 Epidermoid 0.8 18 3600 Improved aeration by 
chest roentgenogram 
Relief of chest wall 
pain. 
10 69 Anaplastic 1.0 80 150 Relief of chest wall 
pain. Expired day 18 
1] 79 Epidermoid 0.8 56 800 Decreased tumor mass. 
Improved ventilation 
12 72 Epidermoid 0.6 25 1800 Improved aeration by 
chest roentgenogram 
13 67 Epidermoid 0.6 sf 3400 Decreased tumor mass. 
14 62 Epidermoid 0.8 16 3200 Decreased tumor mass 
Improved ventilation 
LS 62 Epidermoid 0.8 1S 600 No effect. 
L6 66 Epidermoid L.0 60 600 No effect. 
17 14 Anaplastic 0.8 32 2200 Decreased tumor mass 
Improved ventilation 
1S 17 Anaplastic 1.0 64 LOOO Decreased tumor mass 
Relief of chest wall 
pain 


~47-58 


l.—(Case 5). Epidermoid carcinoma of the left lower lobe bronchus. Nitrogen mustard 
cted November 5, 1958. Chest roentgenogram 13 days later shows the reduction in 
tumor size. 
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tients, the counts fell below 1000 per 
c.mm. Except for one patient, the white 
blood cell counts returned spontaneous- 
ly to pre-injection levels. The patient 
with the severest leukopenia expired 


ticemia 18 days after the injection. 


“40-59 


Fig. 2.—(Case 11). Recurrent epidermoid carcinoma of the bronchus intermedius after previous 


right upper lobectomy. Nitrogen mustard injected May 8, 1959. 


parenchymal clearing after decrease of bronchial tumor obstruction 


Fig. 3—(Case 13). Epidermoid carcinoma of the right upper lobe bronchus. Nitrog 
mustard injected May 25, 1959. Lung parenchymal aeration appears improved 11 d 
after injection 


due to a Pseudomonas aeruginosa sep 
necropsy, only a small carcinoma of th 


bronchus was found, associated with 
an extensive obstructive pneumonia 


Twelve days later there i 
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Transient thrombocytopenia was ob- 
served but was not significant enough 
produce bleeding in any case. No 
ervthrocyte disturbances were noted. 
Necropsies were performed upon 10 
of the cases and no damage to non- 
neoplastic tissue, attributable to nitro- 
gen mustard, was encountered. 
Discussion. In regional perfusion of 


tumors, injection is ordinarily made 


4.—( Case 17 ) 
November 8, 1960. 


‘o the artery directly supplying the 
olved area. The lung, however, has 
lual circulation. It is believed the 
mchial arteries supply the lower 
chea and bronchi, at least to the 
el of the re spiratory bronchioles, and 

tr: acheobronchial lymph nodes 
liller“', Von Hayek'?). The pulmo- 
Vv arteries supply blood to the alveo- 
capillaries for respiratory gas ex- 
inge. Studies by Tobin and Zar- 

uiey'®, and Verloop'® have shown a 
xus of vessels derived from both 

pulmonary and bronchial arteries 
th anastomotic | communications. 
precapillary anastomoses are 


Anaplastic carcinoma of the right lower lobe bronchus 


more easily demonstrated in 
pulmonary disease conditions ( Liebow 
et al.®'’), Thus the relative roles played 
by the 
arteries may greatly influence broncho- 
genic tumor response to intra-arterial 
chemotherapy. In the few studies re- 
ported, it is concluded that broncho- 
genic carcinomas usually obtain their 
blood supply from bronchial arteries 


Various 


bronchial and pulmonary 


Nitrogen mustard 


Marked reduction in tumor mass is apparent 10 days later. 


(Cudkowicz and Armstrong®, Wood 
and Miller!®, Wright”° ). Cudkowicz and 
Armstrong’ found that thrombosis was 
seen frequently in accompanying pul- 
monary arteries and noted prolifera- 
tion and dilatation of bronchial arteries 
supplying the neoplastic bronchi. From 
the results of our study, it may be 
speculated that the bronchogenic car- 
cinoma tissue derives more of its blood 
supply from the pulmonary artery than 
has previously been assumed. Further 
investigative work is needed to estab- 
lish more clearly the actual vascular 
supply of primary lung carcinomas. 
The nature or degree of neoplastic 


‘ 
e q 4 
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52.582 The 
differentiation has been ob- 
served to influence the response to both 
radiation and chemotherapy. The 
anaplastic bronchogenic 
have been reported by Levine and 
Weisberger* to respond better to nitro- 
gen mustard therapy than more highly 
differentiated tumors. surprising 
finding in the present study was that 
7 of 10 patients with epidermoid car- 
cinoma had objective improvement in 
chest roentgenograms and other 
had definite subjective improvement. 
In addition, it was noted that the more 
peripherally located tumors demon- 
strated greater response to intra-arterial 
nitrogen mustard. 

The amount of nitrogen mustard in- 
jected was in excess of that usually 
given intravenously. It been re- 
ported by Karnofsky® that 1.0 mg. per 
kg. of body weight of nitrogen mustard 
the LD; ) for man. 
Marked leukopenia did result in 5 cases 
from our intra-arterial injections of 0.8 
or 1.0 mg. per kg. of body weight. In 
6 patients, however, the white blood 
cell counts remained above 3000 per 
cmm. The severity of hematopoietic 
toxicity was than would be ex- 
pected if the intravenous route was 
used. As suggested by the single fatal- 
ity, use of these high dosages is not 
without hazard. This is especially true 
if the size of the tumor mass is errone- 
ously overestimated. The only other 
systemic toxic manifestations were 
mild nausea and vomiting. 

The chief palliative effect was the 
consistent relief of chest wall pain due 
to direct tumor invasion. This benefit 
permitted the discontinuance of nar- 
cotic drugs for periods persisting up 
to 5 weeks. Of definite, but less marked, 
benefit was improvement of ventilation 
due to reduction of bronchial obstruc- 
tion by tumor tissue. 

It is believed this technique offers 
a relatively simple method of deliver- 
ing a large amount of chemothe rapeutic 


cellular 


more 
carcinomas 


one 


has 


intravenously is 


less 
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agent to the tumor site in the thorax 
Primarily, this approach is pe ible for 
agents with 


i brief period o activity 


such as The in 
creased avidity ot neoplastic tissue tor 
antitumor substances, producing selec 
tive removal of the drug from the per- 
fusing blood, is the usual explanation 
for the favorable results of 
arterial therapy. Delaying the 

of the drug through the pulmonary cit 


method of 


intra 


ps assade 


culation, such as by the 


Blades and Hall, may augment the 
antitumor effect. 
Another variation is the use of this 


intra-arterial injection technique fol 
lowed by maintenance therapy with a 
cytotoxic All the benefits noted 
in this study were temporary, the px 


agent. 


riod of improvement lasting only 4 to 
6 weeks. 
tempt to 
with 
peutic 
method 


\ study is in progress to at 
the improvement 
intravenous chemothera 
drugs. The catheter 
may prove to be of greate 
usefulness with agents of greater sele« 


maintain 
oral or 
cardiac 


tivity for pulmonary neoplastic tissu 
and less systemic toxicity than nitroge! 
mustard. 
Summary. A technique utilizing ca 
catheterization 
artery injection for chemotherapy ot! 
bronchogenic 


diac and pulmonar 
carcinoma has been ce 
a hig! 
of nitrogen mustard with rela 
tively less hematopoietic depression. I 
12 of the 18 patients treated, subje 
tive or 


scribed. It enables delivery of 


dos: ige 


objective improvement wa 
noted. Rapid and usually complete r 
lief of chest wall pain due to ne oplasti 
In 7 i ot 10 cast 
of epidermoid carcinoma, the tum 


mass was reduced in size as shown b 


invasion was observed. 


chest roentgenograms. 

The technique is suitable for cvt 
toxic agents which become 
rapidly. 


inactivi ate 
The results raise the questio 
of the relative roles of the pulmonai 
and bronchial arteries in the vascul 


supply of bronchogenic carcinoma. 
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SUMMARIO IN INTERLINGUA 
Chimotherapia de Carcinoma Bronchogenic, con le Utilisation de 
Catheterismo Cardiac 


Es describite un technica que utilisa catheterismo cardiac e injectiones ad 
le arteria pulmonar in le chimotherapia de carcinoma bronchogenic. Le 


echnica rende possibile le application de un alte dosage de mustarda de 


trogeno con relativemente pauc depression hematopoietic. In 12 del 18 
tientes assi tractate un melioration subjective o objective esseva notate. Un 
pide e usualmente complete alleviamento del dolores in le pariete thoracic 

invasion neoplastic esseva observate. In 7 de 10 casos de carcinoma 


pidermoide le massa del tumor esseva reducite in su dimensiones secundo le 


identia roentgenographic. 
Le technica es appropriate pro le application de agentes cytotoxic que deveni 
pidemente inactivate. Le resultatos subleva le question del rolos relative 


el arterias pulmonar e bronchial in le provision vascular de carcinoma bron- 


iogenic. 
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Tue study reported here is of inter- 
est mainly from two points of view: 
1) as an illustration of the simulation 
of the clinical picture of the sex-linked 
recessive form of pseudohypertrophic 
muscular dystrophy by muscular dys- 
trophy with other modes of inheritance, 
and 2) as a demonstration of the use- 
fulness of the electrocardiogram in dif- 
ferentiating the sex-linked form from 
simulating varieties of 
trophy. 

The severe rapidly progressive mus- 
cular dystrophy in young boys, referred 
to as pseudohypertrophic ( Bell' ), 
Duchenne type (Blyth and Pt che) or 
Duchenne type rapidly progressive 
muscular dystrophy of young boys 
(Stevenson), seems at first sight a 
homogeneous disease. The classical pic- 
ture is that of a boy who is afflicted 
early in life, who progresses rapidly 
downhill to become confined to a 
wheelchair about the age of 10 to 12 
vears and who dies about the age of 
20 years. The demonstration that the 
disease is heredit: ry and probably 
transmitted as a sex-linked recessive 
trait lends support to a belief of homo- 
geneity. 

For many years, however, disagree- 
ment has existed concerning a group 
of cases indistinguishable on clinical 


muscular dvys- 
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grounds from the sex-linked type, yet 
affecting both and Many 
of the older writers, for example 
Gowers'*, Erb*, Bramwellt, Sjévall*' 
such Stevenson** in 


bovs girls. 


describe cases 


1953 reviewed these cases and came to 
the conclusion that all were atypical 
He felt, that there exist cases 
in which the diagnosis of the form of 
dystrophy present is difficult until the 
rate of progression is observed. Other 
investigators have had similar difficulty 
Tyler and Wintrobe’s childhood typ: 
of progressive muscular dystrophy 
included cases of pseudohypertrophic« 
atrophic, and Leyden-Mobius 
16 found he could not 
always distinguish the Duchenne and 
the | eyden-Mobius types and s 
grouped them together. Walton and 
Nattrass**, while criticizing Levison’s" 
approach, nonetheless state that mam 
cases in the atrophic group of Leyder 


however, 


simple 


types. Levison 


fron 
cases of Duchenne type except for th: 
absence of pseudohypertrophy an 
they 
their group of Duchenne type dys 
trophy. 

One of Stevenson’s** 
the previously reported cases was thi 
affected boys and girls had not bee 
described in the same family. Kloepf« 


and Mobius are indistinguishable 
include two girls i 


furthermore 


objections t 


Sydney, N.S.W., Australia. 


ity 


Skyring and MckKusick: 


and Talley'* and Dubowitz* recently 


reported families which both boys 


and girls were affected and in which 


there was a clear pattern of autosomal 
Studying 160 
cases (including 11 females) of child- 
hood muscular dystrophy beginning in 
the lower limbs, Lamy and deGrouchy™ 

concluded that about 10% of cases have 
an autosomal recessive mode of inheri- 


recessive inheritance. 


tance. Some ot these cases are open 
to the criticism that Stevenson** leveled 
at those in the older literature, namely, 
that the age of onset was later and the 
rate of progress slower. 

It is well known that children with 
the sex-linked form of muscular dys- 
trophy ( Duchenne pseudohypertrophic 
type) may die in congestive cardiac 
failure, and many observers have re- 
ported pathological changes in the 
myocardium of these patients (Cohen’, 
Globus'', Nothacker and  Netsky?°, 
Ross, Sachs and Brooks24, Storstein 
nd Austarheim*'). The changes re- 
ported are similar to those seen in 
keletal muscle, namely atrophy of 
muscle cells with replacement by fat 
ud connective tissue. Symptoms of 

rdiac involvement are not frequent 

itil the terminal stages, but electro- 
rdiographic abnormalities have been 
ported in a_ high proportion — of 
tients. Weisenfeld and Messenger*® 

1952, found abnormally tall R waves 

V, and V. in 13 of the 18 cases in 

iom precordial leads were performed, 

t they failed to subdivide their cases 

» the various types of dystrophy. 

in recent years the  cardiologic 

idies have paid more attention to 

ical grouping, and a pattern of 
inges similar to that observed by 
eisenfeld and Messenger has emerged 
the sex-linked cases. Schott, Jacobi 

d Wald**, in 1955, noted high voltage 

AS complexes in one or more pre- 

rdial leads in their 6 cases of this 

pe. Of these, 4 exceeded the pub- 
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lished maximum normal and in the 


other 2 they approached it. These 


changes were not present in 3 
cases of fi icioscapulohumeral dy strophy 
( Landouzy-Déjerine ). Six of the 9 pa- 
tients under the age of 20 reported by 
Gailani, Danowski and Fisher!’ showed 
tall R waves in V,, whereas the 3 pa- 
tients over 30 years of age, and there- 
fore presumably not affected with the 
sex-linked form of dystrophy, failed to 
show these changes. 


Manning and Cropp" have recently 
studied two fairly well defined groups 
of patients with muscular dystrophy. 
The first group of 28 cases he designated 
pseudohypertrophic muscular dystro- 
phy, and they correspond fairly well 
to the group referred to here as the 
sex-linked form. Twenty-five of these 
28 patients had abnormal electrocardio- 
crams. Twenty had abnormal Q waves 
in the limb or lateral chest le ads and 
other abnormalities were noted in a 
small proportion of cases. Again, how- 
ever, the main pattern was abnormally 
tall R waves in V,; so as to disturb the 
K/S ratio; 20 patients had this finding 
while in a further 3 patients the height 
of the R wave was at the upper limit 
of normal. These changes were not 
present in 10 cases of facioscapulo- 
humeral dystrophy, and Manning felt 
the electrocardiogram should be _ of 
value in the diagnosis of muscular dys- 
trophy and differentiating the two 
groups. 


Materials and Methods. All cases of child- 
hood muscular dystrophy attending the Ge- 
netics Clinic of the Johns Hopkins Hospital 
during a 12-month period were seen and 
personally examined. A careful family history 
was taken and electrocardiography was per- 
formed. 


Results, A. COURSE AND CLINICAL PIC- 
TURE. Twenty-seven cases were seen 
under the age of 20 years. Twenty- 
three of these children were regarded 
as belonging to the sex-linked form of 
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muscular dystrophy (Duchenne, pseu- 
dohypertrophic ) in that they were boys 
and any other affected members of the 
family ‘were also male. The other 4 
cases could not be so regarded because 
they belonged to two sibships in each 
of which a boy and a girl were affected. 
The clinical picture in the two groups 
of patients is set forth in Table 1. 


FABLE 1.—CLINICAL 


Feature 


Onset aged 3 years O1 before 
Onset aged 
Onset aged 6 years 

Lower limbs first affected 

Facial weakness 

Upper limb weakness 

Lower limb weakness 

Neck weakness 

Pseudohypertrophy 

Lordosis 

All reflexes absent 

All reflexes except ankles 
*Confined to wheel chair by aged 12 years 


1 to 5 years 


absent 


°5 children in the sex-linked group and both children of Family | 


the age of 12 years and are ambulant 


Certain points in Table 1 require 
amplification: 

(1) Facial weakness. Five of the sex- 
linked group had definite facial weak- 
ness and a further 8 had equivocal 
facial weakness. Nothing in the clinical 
picture set the children with facial in- 
volvement apart from the other cases 
in this group. They all started before 
the age of 3 and all were confined to 
a wheelchair. Apart from one patient, 
aged 19 years, who was in the terminal 
phase of the disease. the others were 
aged 8 to 12 years and were not grossly 
crippled. All 4 of the non-sex-linked 
patients had facial weakness. 

(2) Pseudohypertrophy. In the sex- 
linked group pseudohypertrophy of the 
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calves was present in 21 of 23 patients 
In some there was enlargement of othe: 
muscles as well. The glutei were en 
larged in 3 patients and in 6 there was 
definite pseudohypertrophy of upper 
limb muscles, those affected being in 
fraspinati, deltoid, both medial and 
lateral forearm muscles and triceps. In 
} patients there was pseudohypertrophy 


CASES OF CHILDHOOD) 


Von-Se X linked 


{ cases 
Presumably 
Sex-linked 


Family R Family I 


23 males l boy, 1 girl l boy, 1 girl 

15 ( girl 9 

] ( hoy 

2] 2 2 

91 9 

l (bo 9 

2 
16/18 


have not vet reache 


of facial muscles, the temporals an 
masseters being involved in all 3 an 
in one the tongue was definitely en 
Two of the children in thi 
have never had pseudohyper 


larged. 
group 
trophy at any stage of their illness. Tw 
of the children in the non-sex-linke 
group had pseudohypertrophy and 
did not. The calves were the only mu 
cles affected. 

B. Genetics. (1) Presumably se 
linked group. In 15 families only o1 
child was affected and there was 1 
family history of the disease. In thre 
families a total of 7 children were a 
fected, 2 in two families and 3 in or 
other. There was, however, no histo 
of the disease having occurred in pr 
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vious generations. In only one of the 3 genes as a result of failure of reproduc- 
familial” cases is the pedigree pattern tion by the affected males. 

that of an indubitably sex-linked reces- (2) Non-sex-linked group. (a) Fam- 
sive trait (Fig. 1). — ily R, white. Pedigree No. 3495. The 


I O74 


2 3 a 9 
| 2 
a! 2 3 4¢ 5 6 7 8 9 10 II 
Affected male Normal male 
(@) Carrier female OC Normal female 
The single family in which an inheritance pattern typical of a sex-linked recessive 


was observed. The black squares are males affected with pseudohypertrophic muscular 
phy The ages of males IV 2, 6, 9, and 11 were 12, 6, 7 and 3 years at the time of 
the pedigree Individual IV 5 died at 8 months 


0-000 0-0 60-0 GO OO © 300 
/ 
age 
Pedigree of Family R, showing three consanguineous marriages The gene respon- 


for the disease in the fifth generation presumably came from one of the great-great- 
grandparents (I 1, 2) of the proband 


cause reproduction occurs in few pedigree for this family is set forth in 
‘ny cases of pseudohypertrophic Fig. 2. The 2 patients included in this 
‘cular dystrophy a large proportion — study (V 89, 90) have 12 sibs, of whom 
ises would be expected to be the 4, 3 boys and 1 girl, had the same type 
ilt of new mutation. or “sporadic.” of muscular dystrophy. These other 4 


i new mutations offset the loss of patients are dead. Onset in all was 
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before the age of 7 vears; and all were 
dead before the age of 22 years. The 
mother is certain that all had pseudo- 
hypertrophy, which she regards as a 
part of the disease. Mrs. R's brother 
(IV 16) had 13 children of whom 3, 
2 boys (V 40, 48) and 1 girl (V 47) 
were affected with muscular dystrophy. 
All these children died before the age 
of 20 years and Mrs. R states that their 
clinical picture was identical with that 
of their cousins. The parents of the 


@ Affected female 


© Unknown sex 


\ Proband 


Unottected male 
O Unaffected female 
BB Affected mole 
© Possibly affected female 
Fig. 3.—Pedizgree of Family = 
affected children have 


2 children reported are third cousins 
and the parents of the affected cousins 
are first cousins. On the evidence avail- 
able the disease in this family seems 
inherited as an autosomal recessive 
trait. The common ancestor from 
whom the responsible gene was prob- 
ably inherited was one of the great- 
great-grandparents of the proband. 
(b) Family L, Negro. Pedigree No. 
1090. The family tree is set forth in 
Fig. 3. The mother of the 2 affected 
children has had 5 children by 4 dif- 
ferent fathers. The affected girl has a 
normal full brother (II 21), who is 
intermediate in age between the 2 pa- 
tients. The mother is adamant that the 
affected children are by different 
fathers, both unrelated to her. The 


showing 5 children born of 
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other 3 children have been examined 
normal. Mrs. L. (IL 10), the 
mother, has marked scoliosis ( Fig. 4) 
which has been present since the age 
of 14 years, and absent ankle jerks but 
no other evidence of 


and are 


muscle disease 
There is no history of muscle disease 
in any other generation of this family 
We have been unable to trace the 
putative fathers in order to examine 
them and to check the paternity of the 
children by blood group studies. When 


FAMILY L 
oO O Pedigree No 1090 
oO oO 0 


4 different fathers The tw 


different fathers 


last heard of both were in their earl 


thirties and were well. 


Possible patterns of inheritance a1 
the following: 


Autosomal dominance with incom 
plete penetrance. 

Autosomal which means 
that Mrs. L encountered two heter: 
zygous mates: an unlikely event 


Sex-linked recessive 


recessive, 


a. with the father of the girl an a’- 
fected individual and the moth 
a carrier; 


b. with the mother a carrier and 1 


mutation occurring in the \‘ 
chromosome contributed I 
father; 


I 
oT? 
| 
mo 9900 49 


om 


4.—A, B, C. Shown here in the affected sibs of Family L (see Fig. 3 for pedigree ) are 
pseudohypertrophy of the calf muscles, abnormal lumbar lordosis, and scoliosis. 
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c. with XO* or allied sex chromo- 

some anomaly in the affected girl. 
d. with expression in a heterozygous 
(the 


carrier female affected 


daughter ). 
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these reasons and because of the 
marked scoliosis in the mother we favor 
the first possibility. We suspect that 
the mother has muscular dystrophy 


which was arrested after puberty. 


Fig. 5.-Severe scoliosis in the mother of the children shown in Fig. 4 This individua 
II 10 of the pedigree shown in Fig. 3 
Buccal smear was appropriately C.  ELECTROCARDIOGRAPHIC STUDI 


chromatin positive in the affected girl. 
Now (1961) 14 years old, the affected 
daughter has begun to menstruate. The 
progress of the muscle disease in this 
individual and probably in her younger 
brother has been slower than in most 
cases of sex-linked recessive pseudo- 
hypertrophic muscular dystrophy. For 


(1)Presumably sex-linked cases. T) 
heart rate varied from 75 to 125 p 
minute and according to Ziegler’s c 
teria®* was in the upper 95 percent 
in 13 of the 23 cases and in the upp 
1 percentile in 3 of the 23 cases. 

a group they cannot, therefore, be c 


sidered normal. 


Sinus rhythm w 


*Walton®> observed Duchenne type muscular dystrophy in a female with the Tur 


syndrome. 


} 
4 
* 
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the present in all cases although, as would relationship of the R and S waves. 
vol be expected in this age group, sinus For convenience the algebraic sum of 
hat urhythmia was common. Six patients the R and S waves in V,; as employed 
hy had ventricular extra systoles. by Nadas'® and later by Manning and 
The P waves were flat in all leads Cropp" is again used. 
in 2 cases. The P-R interval and QRS It can be seen from Fig. 6 that the 
duration were normal except for one algebraic sum of the R and S wave in 
case of right bundle branch block. Left V, exceeds the upper limit of normal 
ind right axis deviation each occurred — as defined by Nadas'® in 18 of the 23 
once sex-linked cases. In a further 4 cases 
+25 
+20 R-S IN V; FROM BIRTH TO YEARS 
+15 r x x 
= 
MIDDLE CURVE - MEAN R-S IN V, 
“20F OUTER CURVES - 90% OF NORMALS 
| 2 3 64 7 8 9 1 i2 13 14 I7 «#18 «#19 
AGE IN YEARS 
x-M.0. SEX LINKED FORM 
@-M.D. NON=SEX=LINKED FORM 
6.—The algebraic sum of R and S waves in lead V, for 15 normal subjects (mainly sibs 
ses) and the 27 cases of childhood muscular dystrophy in this study. Normal standards 
provided by Nadas'®, p. 69 
bnormally deep Q waves were — it exceeds the mean normal value but 
d in the limb or lateral chest leads does not exceed the range of 90% of 
6 cases. There were no abnormal- — the normal values. In only one instance 
of the S-T segments. is the reading below the mean. Over 
" lat or negative T waves in the limb — the age of 6 years 18 of 20 patients ex- 
r iteral chest leads were present in ceed the 90% value of normal. When 
per iSeS. considered as an R/RS ratio after the 
a ne most consistent abnormality, fashion of Ziegler** similar results are 
ti vever, was found in the QRS com- obtained. It is of some interest that 
pa es of the right ventricular chest both patients over the age of 6 years 
‘Ss, in particular V;. An RSR’ pattern with normal electrocardiograms had 
rs 1 Was seen on four occasions. The — facial involvement. 
rtant consideration here is not so Typical electrocardiograms are pre- 


h the height of the R waves but the 


sented in Fig. 7A, B and C. 


mt 
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i Vl V2 V3 V4 V5 


J. R. 


5°61 


Cc 


Fig. 7.—Characteristic electrocardiographic findings in cases of the apparently sex-linked for 
of the disease (A, B, and C) are compared with the normal findings in the non-sex-link 


form (D and E). 


The ages of the affected males in 7A, B, and (¢ 


5 3/4 years, R.K., 10 years; J. R., 14 years. 
in Fig. 1. 


(2) Non-sex-linked cases. The heart 
rate was normal in 3 and abnormal in 
one patient aged 19. who at the time 
of the electrocardiogram had a rate 
of 100 per minute in the presence of a 
fever of 103° due to bronchopneu- 
monia. Upon return of his temperature 
to normal his pulse rate was consis- 
tently between 70 and 80 per minute. 


J.R. is the proband of the family diagramn 


There were no abnormalities of t! 
P waves or P-R interval. A wanderi 
pacemaker was present in one case, | 
in the other 3 the rhythm was sinus 
origin. 

Flat T waves were present in Le 
1 in 2 instances, but there were 
abnormalities of the S-T segments. 

Abnormally deep Q waves were p1 


were as follows: J.F., 9 1/3 years; P.} 


n 


0 


J.F. 
A 6-58. 
| I ul Vi V2 V3 V4 V6 
PK. 
Vi V2 VW3 V4 V6 
2 3 VI V2 V3 
1 
1 
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AVR AVL AVF Vi V4 V5 V6 


| 

DL 

| 858 

ked 


Wy Fig. 7D presents electrocardiograms of an affected male (F.R., age 17) and an affected 
med iale (G.R., age 16) from the family diagrammed in Fig. 2 
Fig. 7E presents electrocardiograms of an affected female (D.L., age 11) and an affected 


le (K.L., age 6) in the family diagrammed in Fig. 4. 


th 
ing t in the limb and lateral chest leads in the two members of Family R than 
bit 2 cases. in any of the sex-linked cases and yet 
io The R-S changes in V; present in electrocardiographic change was 
e sex-linked cases were not seen in found in the right ventricular chest 
all ese patients (see Fig. 6). Typical leads. It was felt, therefore, that the 
0 ‘ectrocardiograms are presented in changes described could not be at- 
g. 7D, E. tributed to this factor. 


More chest deformity was present In an attempt to investigate cardiac 


SEA 
| 2 3 RV4 RV3 Vi V2 v3 v4 v5 v6 
D 
| 2 3 MI V2 V3 VS V6 
2. 3 VI v2 V3 V4 V5 
S- 
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changes further, ballistocardiograms 
were performed on 10 patients. Cer 
tain abnormalities were consistently 
found, but skeletal deformity (scolio 
sis, contractures at knees and ankles ) 
could not be excluded as the cause. 

Discussion. Undoubtedly muscular 
dystrophy in young boys is most often 
inherited as a sex-linked recessive trait. 
The occurrence of the disease in ma- 
ternal uncles and in some cases grand- 
uncles, the presence of the disease 
in half-sibs born of different fathers 
(Stephens Tyler**, Walton** 
and the demonstration of probable 
linkage with color blindness ( Philip 
and Walton?!) all suggest that this is 
so. However, the pedigrees in which 
such a form of inheritance is manifest 
are few; Stevenson found only 1 in 27, 
and many are so classified merely on 
the basis of a similar clinical picture 
occurring in a boy. In this study, 1 
of 25 families showed multiple aifected 
males and the pedigree pattern of a 
sex-linked recessive trait. The ratio of 
affected to unaffected males and fe- 
males ( Walton** ) in these families sug- 
gests that as a rule the classification 
as to mode of inheritance is correct, 
but Blyth and Pugh* had to produce 
what must be at best an artificial sub- 
division of their cases in order to fit 
some of them into a tidy sex-linked 
recessive hypothesis. If it could be 
shown that some cases of muscular 
dystrophy clinically indistinguishable 
from the sex-linked form are inherited 
according to other genetic patterns, 
then strong suspicion would exist that 
some of the isolated cases of muscular 
dystrophy not the 
result of sex-linked recessive inheri- 
tance. The boys described, if consid- 
ered inde :pendently of their sisters, 
would readily fit the clinical picture 
of a sex-linked form of muscular dys- 
trophy. 

It has been the practice to use spor- 


in young boys are 
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adic cases when estimating mutation 
rates for the sex-linked form of the 
disease (Stevenson 


Globus"! 


genocopiles inherited as 


Cheeseman ctf 
): that some of these are 
autosomal re 
CeSSIVE 


ol possibly incomplete domi 


nant traits represents an important 
source of erro} 

It is important to find a sure way 
diseases, but at 
Many 
aspects of the clinical picture are com 
mon to the sex-linked and 
linked Pseudohypertrophy ol 
muscles, originally thought to be char 


acteristic of the sex-linked form of mus 


of subdividing these 
the present time we have none 


forms. 


cular dystrophy, is now known to 
occur in other forms of dystrophy and 
also in polymyositis. The distribution 
of muscle weakness and wasting may 
be identical in the two diseases. Al- 
though some writers regard facial in 
volvement as important in the differ 
entiation of the various forms of dys 
trophy, it was of no value here. Walton 
and Nattrass** state “we are confident 
both from the 


and genetic standpoints to recognize 


it is justifiable clinical 
cases with facial involvement as a sep 
arate entity” and they propose that all 
cases with this finding should be con 
sidered examples _ of facioscapulo 
dystrophy ( Landouzy-Dé 


It is difficult to consider any 


humeral 
jerine 

of the children described here as ex 
amples of this form of the 
which usually commences in the sec 


disease 


ond decade with involvement of facial 
muscles and shoulder girdle, follows a 
relatively benign course and is usually 
dominant 
Walton*™ himself 
allows 2 patients with undoubted facial 
weakness to be classified as Duchenne 


inherited as an autosomal 
trait. Furthermore. 


type muscular dystrophy. 

At times the rate of progression of 
the disease will aid greatly in differen 
tiation, but in family R the disease fol- 
lowed the pattern considered classical 


| 
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tor the sex-linked form of the disease, 
despite the fact that inheritance in this 
instance was almost certainly as an 
autosomal recessive trait. 

It may be argued that the age of 
onset (6 vears) in the boy K. R. ( Fig. 
2 V 89) is a little late, but 13 of Walton 
and Nattrass’s 48 cases** had their on- 
set over the age of 6 vears. Tyler and 
Wintrobe*? remark that most, but not 
all, cases of the sex-linked form of mus- 
cular dystrophy become manifest be- 
tween 2 and 6 vears of age and 
Stevenson?* includes one case with 
onset at 6 vears and another with onset 
at 8 vears. 

Blyth and Pugh’ recently found that 
dystrophy in young children did not 
form a homogeneous group but could 
he divided as follows: First. there was 
i severe group in which onset was in 
infaney, all were unable to walk by 
their eleventh birthday pseudohyper- 
trophy was present in all and scholar- 
\ll patients 
n the severe group were males and 
they felt inheritance as a_ sex-linked 
recessive trait was most likely. Their 

cond 


hip was subnormal in 30%. 


mild 
males and 16 


designated the 
oup, consisted of 17 


group, 


males: in Il the onset was after in- 
ncy, pseudohypertrophy Was present 
t not marked in 14, scholarship was 
or in 3 and they became unable to 
Ik after the age of 11 vears. This 
up was of mixed genetic origin, SeX- 
ked recessive, autosomal recessive. 
1 dominant modes of inheritance all 
ng represented. They felt there was 
wav to differentiate these types clin- 
ly or to decide which of the single 
hips containing only affected males 
re autosomal recessive and which 
re sex-linked recessive. Apart from 
fact that she is a girl, G.R. (V 90, 

2) best fits their severe type of 
scular dystrophy in that she devel- 
d the disease in infancy, she was 
ible to walk by the age of 11, and 
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pseudohypertrophy was present, yet in- 
heritance was as an autosomal recessive 
trait. The presence of normal menses 
suggests that she is a genetic female. 
There seems little doubt from the 
patients reported here and from the 
experience of others that there is a 
group of patients with a disease indis- 
tinguishable on clinical ground from 
the sex-linked form of muscular dys- 
trophy, vet with inheritance as an auto- 
somal recessive trait. Where multiple 
cases occur in a family, especially 
affected, confu- 
sion is less likely to arise, but the pos- 


where both sexes are 


sibility of incorrect classication of an 
isolated case requires consideration. 
The  electrocardiographic changes 
discussed, especially those in V,, raise 
the possibility that the electrocardio- 
gram may prove of some value in this 
differentiation. No 


either 


cardiac changes 


pathological or electrocardio- 
graphic have been reported in the facio- 
scapulohumeral Landouzy-Déjerine 
form of the disease (Manning and 
Cropp"’, Schott, Jacobi and Wald* 
Any tool which can help in the sub- 
division of the childhood varieties of 
muscular dystrophy warrants further 
investigation. The findings of this and 
other studies, that the majority of pa- 
tients with presumed sex-linked mus- 
cular dystrophy have a disturbed R 
to S ratio in V, and the finding in this 
study that 4 cases, 2 of them severe 
and advanced, who have a genetically 
different indis- 
tinguishable childhood dystrophy, do 
not have this abnormality, suggest that 
the electrocardiogram may be such a 
tool. 
Chung and 


variety of otherwise 


Morton® applied the 
method of discriminant functions to a 
large body of data on various types of 
muscular dystrophy. They concluded 
that “pedigree data and discriminant 
scores in conjunction provide the most 
accurate basis for the .classification of 
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cases, with priority being given to the 
pedigree data. The use of the electro- 
cardiographic R-S relationship and per- 
haps other cardiovascular variables in 
the derivation of the discriminant 
scores might increase their capacity for 
distinguishing types. 

Summary. The clinical picture, gen- 
etics and electrocardiographic findings 
in 27 cases of childhood muscular dys- 
trophy are presented. Twenty-three pa- 
tients, all males, presented the picture 
of pseudohypertrophic Duchenne type 
muscular dystrophy, which is usually 
inherited as a_ sex-linked recessive 
trait. In only one case in this series was 
there a classical sex-linked recessive 
pattern of inheritance. The other 4 
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patients came from 2 families, in each 
of which a boy and a girl were af- 
fected. The pattern of inheritance was 
probably autosomal recessive in one 
family and autosomal dominant with 
reduced penetrance in the other. There 
was nothing in the clinical picture to 
differentiate the sex-linked and non- 
sex-linked groups. It is stressed that 
this may represent a source of error 
in linkage studies and in the calculation 
of mutation rates. Electrocardiographic 
abnormalities, particul: irly in the QRS 
complexes of V; and V2, occurre .d in 
18 of the patients with the sex linked 
form of the disease, but no such 
changes were seen in the children with 
the non-sex-linked form. 
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SUMMARIO IN INTERLINGUA 


Studios Clinic, Genetic, e Electrocardiographic de Dystrophia Muscular 
in le Pueritia 


Ks presentate le tableaus clinic, observationes genetic, e le constatationes 
electrocardiographic in 27 casos de dystrophia muscular de pueritia. Vinti-tres 
del patientes—omnes mascule—presentava le tableau del pseudohypertrophic 
typo Duchenne de dystrophia muscular que es usualmente heredate como un 
character recessive in le chromosoma de sexo, sed solmente un caso (in iste 
gruppo de 23) representava le classic configuration de hereditage recessive ligate 
al chromosoma de sexo. Le remanente 4 patientes (in le serie total de 27) 
veniva ab 2 familias, ambes habente 1 puero e 1 puera qui esseva afficite. Le 
configuration del hereditage esseva probabilemente autosomal recessive in un 
del familias e autosomal dominante con reducite penetrantia in le altere. Nihil 
in le tableaus clinic differentiava le casos de ligation al chromosoma de sexo ab 
le alteres. Es signalate que isto representa possibilemente un fonte de error 
in studios de ligation chromosomal e in le calculation del proratas de mutation. 
\normalitates electrocardiographic, particularmente in le complexos QRS de 
V, e Ve, occurreva in 18 del patientes con le forma de ligation sexual del morbo, 
sed nulle tal anormalitates esseva vidite in le casos non ligate al sexo 
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THE ROLE OF CALCIUM ON THE INTESTINAL ABSORPTION OI! 
VITAMIN B,. IN TROPICAL SPRUE 
By A. L. Ropricuez-Rosapo, M.D. 
RESIDENT IN MEDICINE AND RESEARCH ASSOCIATI 
AND 
T. W. SHEEHY, Mayor, MC, USA 
CONSULTANT HEMATOLOGIS! 

(From the Department of Medicine, San Juan City Hospital, the Clinical Application 
Division, Puerto Rico Nuclear Center and the Army Medical Tropical Research Laboratori: 
San Juan, Puerto Rico 
Grisbeck and Nyberg® observed that and vitamin A. All treated patients had the 
the urinary excretion of radioactive rem 
4 sion at the time o ws study ood count 
vitamin Bj,» obtained in the Schilling 


test was notably decreased in normal 
individuals given the calcium chelat- 
ing agent ethvlenediamine tetra-acetate 
(EDTA). This effect avoided 
when calcium lactate was given orally 
with the EDTA and labeled vitamin 
In of 
Herbert®* showed that calcium ions 
influence the ability of hog intrinsic 
factor concentrate to improve the up- 
take of vitamin B,. by everted sacs of 
rat small intestine and by liver slices 
in vitro. Later this was 
confirmed by Cooper and Castle’. 
Subsequently (Grisbeck, Kantero and 
Siurala*) it was reported that calcium 
lactate improved the intestinal absorp- 
tion of vitamin By,» in idiopathic stea- 
torrhea but not in pernicious anemia. 
The similarity between tropical sprue 
and idiopathic steatorrhea prompted us 
to investigate the effect of calcium on 
the absorption of vitamin By» in tropi- 
cal sprue. 


Was 


a series experiments, 


observation 


Materials and Methods. Seventeen Puerto 
Rican patients, age 17 to 90, with tropical 
sprue were studied. Three of the patients were 
untreated and 14 had been treated intermit- 
tently with liver extract, tolic acid or vitamin 
B,. for periods ranging from 1 to 20 vears 
Criteria for diagnosis of tropical sprue con- 
sisted of anemia, megaloblasti« 
erythroid maturation, weight loss, steatorrhea 
and defective intestinal absorption of xylose 


( 68/548 ) 


macrocytic 
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he Ii itolo 
Serum phosphorus ar 


thi 
| ibsorption status 


determine present 
cium determinations were performed 

to the methods of Fiske-Subbaro 
Clark-Collip respectively. Each 
1 to two Schilling tests 
one week. tracet 
( labeled vitamin B 
orally \ 1 ms flushing dose of 
ted 60 minutes after the 
ind the urine collected for 24 hours 
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was injec 
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Bis. In the 
of powdered calcium lactat 
) before the 
simultane 


si 


Was 


with Vitamin 
Was 

minutes radiovitat 


ousls 


Results. The results of the intestin 
absorption tests are listed in Table 
Vitamin A absorption was impaired 
13 of the 17 patients. Xylose absor} 
tion was impaired in all but one patic 

Case 10). The Schilling test with i 
trinsic factor and with calcium lact: 
was abnormal in all 17 patients. Ni 
the 24-hour urinary 
labeled B,». ranges from 10 to 35 


mally excretion 


the administered dose. In the pres 
study, when factor 


ministered, the 24-hour urinary 


intrinsic was 

excl 

tion ranged from 0 to 6.5%, with a m« 
2.9 


value of 2.2% of the oral dose. 


calcium lactate it ranged from 0 
9.5%, with mean value of 2.14. 
Discussion. The exact physiolos 


mechanism of the intestinal absorpti 
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of vitamin B,». is still unknown. Re- 
cently evidence has been reported 
which implies calcium pli iys a role on 
the absorption of vitamin By». Glass, 
Boyd and Stephanson*® observed that 
the percentage of vitamin By,» absorp- 
tion decreased in man as the oral dose 
of the vitamin was increased. He pos- 
tulated that vitamin B,. is absorbed 
in the distal ileum via an intramural 
receptor analogous to the apoferritin 
mechanism. Herbert suggested that the 
acceptors bound the vitamin B,.-intrin- 
sic factor complex in the rat intestine 
and the presence of calcium ions is 
necessary for binding the complex. 

Calcium, in defective fat digestion 
or absorption, forms insoluble soaps 
with fatty acids and is lost in the stools 
(Korelitz and Janowitz). The amount 
of the ion available for the intestinal 
absorption is, therefore, reduced. The 
concomitant loss of the fat-soluble 
vitamin D further accentuates the in- 
efficiency of calcium absorption. For 
reasons pending definite elucidation, 
derangements of calcium metabolism 
in tropical sprue are practically un- 
known in spite of steatorrhea. 

The intestinal absorption of vitamin 
By. is impaired in tropical sprue and 
the defect appears to be independent 
of intrinsic factor and calcium. Minor 
differences were observed in the two 
Schilling tests done on each patient. 
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These differences were not significant 
and prob: ibly represent fluctuations in 
herent in the test itself. 


Analysis of 
Grisbeck’s 


cases of nontropical sprue 
shows only one person had a significant 
excretion of the 
after the oral 
load. In this instance, the 


rise in the urinary 
radiovitamin calcium 
urinary ex 
cretion rose from a verv low value of 
1% to 20% with calcium. 
Malabsorption of vitamin By. in pa 
tients with tropical sprue most likely 
results from damage to the 
mechanism within the 
cosa, as part of the histopathologic 
changes found in this disease ( Butter 
worth and More 
over, the finding of patients asympto 


receptor 
intestinal mu 


Perez-Santiago' 
matic for many years but with persis 


tently abnormal vitamin B,» absorp 
tion, implies the damage to the recep- 


tor mechanism may be permanent and 


irreparable in many _ patients. This 
would explain the persistence of im- 
paired vitamin B,. absorption and the 
failure of calcium or intrinsic factor 
to improve absorption. 

Summary and Conclusions. The in- 
testinal absorption of vitamin Bj. was 
studied in 17 Puerto Rican patients 
with tropical sprue. Vitamin By» ab- 
sorption is markedly impaired in this 
disease and neither intrinsic factor nor 
calcium lactate improved absorption of 
the labelled vitamin. 
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Tue increasing prominence of Pseu- 


domonas aeruginosa as a cause of 


serious local and systemic infections 
Assay and Koch*, Curtin, Petersdorf 
and Bennett*, Erwin, Waisbren and 
Kruse’, Finland®, Finland, Jones and 
Barnes®, Hoffman and Finberg*, Low- 
bury’, Markley et al.'*, Murphy and 
McDonald?*, Nyhan and Fousek", 
Plotkin and Austrian'®, Py rah et 
Sussman and Stevens?', Weil and 
Spink**, Williams, Williams and 
Hyams**, Yow?*), particularly in hos- 
pitals, has become a matter of some 
concern. During the past year, studies 
were conducted to explore the pos- 
sible usefulness of bacteriophage typ- 
ing ‘or the specific identification of 
strai of this (Postic and 
Finland'?) with a view to using this 
method for epidemiologic purposes in 


species 


trac the sources of hospital-acquired 
infec ions. In the course of these 
stud the opportunity was also taken 


to tes: the strains of Ps. aeruginosa that 
were collected for their susceptibility 
to antibiotics currently in wide 
use! - combating Gram-negative bacil- 
lary tections. In this paper are pre- 
sentc the results of these tests and 


°A’ d by a grant (E-23) from the 


comparisons with similar ones previ- 
ously reported from this laboratory 
(Frank, Wilcox and Finland’, Wright, 
Potee, and Finland**). 


Materials and Methods. srrarns. A total of 
170 strains of Ps. aeruginosa were tested in- 
cluding the 161 that were subjected to phage 
typing (Postic and Finland!7). All but a few 
were isolated from clinical during 
the last half of 1960 in the bacteriological 
laboratory of this hospital by Miss A. Kath- 
leen Daly and Miss Alice McDonald. The 
criteria for identification of the strains were: 
motile, Gram-negative rods, typical colonial 
morphology on 10% sheep’s blood agar and 
on  eosin-methylene-blue agar; diffusible 
green, or in a few, a reddish-brown pigment 


sources 


on trypticase soy agar (in occasional strains 
pigment production was slight and delayed); 
pellicle formation in liquid media; growth 
at 30 to 42° C.; glucose the only one of the 
commonly used sugars fermented; and char- 
acteristic odor. About one-third of the strains 
were obtained from infected urine, another 
third in about equal numbers from infected 
wounds or the respiratory tract (sputums or 
tracheal aspirates) and the rest from blood 


cultures, otitic exudates, other body fluids, 
or unspecified sources, 
ANTIBIOTICS. The 10 antibiotics used in 


this study (and their suppliers) were as fol- 
lows: streptomycin (Merck, Sharp & Dohme), 
chloramphenicol and paromomycin (Parke- 
Davis & Co.), oxytetracyline (Chas. Pfizer 
& Co.), tetracycline and demethylchlortetra- 
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Laboratories ), 


( Bristol 


cycline (Lederle 
(Upjohn Co.), kanamycin 


neomycin 
Labora- 


tories). polymyxin B (Burroughs Wellcome 
& Co.) and colistin (Warner-Lambert Ri 
search Institute). The chloramphenicol was 


used as the base, the three tetracycline anti 
the hydrochlorides all the 
others as the sulfates. Solutions containing 8 


biotics as and 


mg. per ml. were made up in distilled water 
and stored in 5-ml. amounts in tubes, one 
of which was used at the time of each test 


used after 2 weeks of storage 
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of the 170 strains to each of the 10 anti 
biotics. The comparative activities 
these antibiotics are represented graph 
Fig. |. The 


the antibiotics tested were polymyxin 


ically in most active of 


B and colistin: almost all of the strains 


were inhibited by 12.5 ug. or less 
per ml. of these two antibiotics 
whereas 50 »g. or more per ml. of 


and none were each of the others were required te 
: — — These were done by inhibit all but a few of the = strains 

Steer More than one-third of all the strains 
Foltz and Graves?°. The cultures were madi ‘ 
in brain-heart infusion broth (Difco), pH 7.2 were not inhibited by 400 ng. per m 
and used undiluted after overnight growth ol streptomycin more than thre 

TABLE 1—IN VITRO SUSCEPTIBILITY TO 170 STRAINS OF PSEUDOMONAS 

AERUGINOSA TO 10 ANTIBIOTICS (BOSTON CITY HOSPITAL—1960 
Minimum-Inhibiting Concentration. ag. per ml 
Antibiotic 0.8 1.6 3] 6 Zo 100-200 100 
O | STRAINS 

Polymyxin B 18 218 518 24.1 0) 0) 0.6 
Colistin 94 35.9 506 82 18 1.2 
Demethylchlortetracycline 18 7.1 42.4 45.9 2.9 
Oxytetracycline 12 20.0 724 6.5 
Tetracycline 18 94 62.9 24.7 0) 
Streptomycin 7.6 18.2 33.5 1.] 9.4 4 
Neomycin 2.9 0 11 88 135 188 30.0 15.9 + 
Kanamycin 0.6 0 12 35 65 10.0 312 288 1S 
Paromomycin 1s 0) 0) () iis 763 
Chloramphenicol 94 7.1 188 506 
*Not inhibited by 400 ug. per ml., the greatest concentration used 


at 37° C 
mately 5 


Each inoculum contained approxi- 

106 organisms delivered onto a 
series of plates of heart infusion agar (Difco) 
into which were incorporated serial two-fold 
antibiotics, the highest 
tration being 400 ug. per ml. except for poly- 
myxin B and for which the highest 
concentration was 50 ug. per ml. The strains 
were tested in groups of 30 to 70 with all 
of the the time 
with standard laboratory strains which wer 
included The minimum inhibit- 
ing concentration (M.I.C.) was taken to be 
the smallest amount on which there was no 
growth visible to the naked eye or with the 
aid of a hand lens (3 ) after incubation at 
37° C. for 24 hours. 


dilutions of concen- 


colistin 


antibiotics at same along 


as controls. 


Results. Table 1 contains a summary 
of the results of the tests for sensitivity 


fourths of them grew on that concen 
tration of paromomycin, and appt 
one-fifth 


concentration 


were 


ot 


mately 
that 
chloramphenic ol. 


resistant t 


kanamv« 


There was considerable overlapping 
of the range of 
which polymyxin B and colistin wer 
active. A comparison of the suscepti 
bility of the individual strains is givet 
in Table 2. 
than 
strains and the two agents were ac'iv 


concentrations 


Colistin was more ac'ivé 


polymyxin B= against onl 
in equal concentrations against sli¢ tly 
than of the 


whereas polymyxin B was twice as ac- 


more one-third sti 


*Done with the technical assistance of Clare Wilcox and Joan H. Yarrows 
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foun 
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met} 
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Postic and Finland: 


tive as colistin against nearly one-half 
t to 16 times more 
active against one-eighth of them. In 


of the strains and 


a previous study of 29 strains similarly 
tested in this laboratory ( Hirsch, 
McCarthy and Finland’), 24 


found to be more susceptible to poly- 


were 


SUSCEPTIBILITY TO 


ANTIBIOTICS 7 »/653 


PEN 


same for both. On the other hand, the 
57 strains tested in broth by Lutz, 
Schaeffer Hofferer'! were about 
equally susceptible to these two anti- 
biotics. However. Petersdort and Hook!® 
reported colistin to be more active to 


and 


polymyxin; their 15 strains required 
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myxi) B and the remaining 5 were in- 
hibit by the same concentrations of 
colis and polymyxin B. Ross, Puig 
ind remba!”, ‘using a broth-dilution 
met] found that the majority of 44 
strain. were inhibited by 3.9 xg. per 


ml. olistin and by 1.9 yg. of poly- 


appreciably higher concentrations of 
polymyxin in a broth dilution test.° 

\ comparison of the activity of the 
three tetracycline homologues is shown 
in Table 3. From this table and Fig. 1 it 
is seen that, in general, demethylchlor- 
(DMCT) the most 


tetracycline was 


myxi!' the range of M.I.C.’s was the active of the three and that oxytetra- 

on tudy reported at the Antibiotic Symposium in 1959 by C. O. Graber, W. T. Tumbusch 
and | Vogel, Jr. ( Antibiotics Annual, p. 77, 1959-1960), the M.I.C.’s of 31 strains of Ps 
leru : were found to be 2 to 32 times greater for polymyxin B than for colistin; however, 
B.S irtz and coworkers (Ibid., p. 41) reporting at the same symposium on their in vitro 
result hich were also obtained with the tube-dilution method, found polymyxin B to be 
more e than colistin sulfate against most strains and the latter much more active than 
sodi listin-methanesulfonate (the form which is now supplied for intramuscular use). 
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TABLE 2.—RELATIVE SUSCEPTIBILITY as much OTC as DMCT to produce | rA 
OF 170 STRAINS OF PSEUDOMONAS - inhibition. OTC and TC were equally | 
AERUGINOSA TO POLYMYXIN B (P) 
AND COLISTIN (C) active in these tests against Oba of the | 
strains, but OTC was 2 to 4 times more 
M.L.C.ofC Number of Of active against 37%, whereas TC was 
M.1.C. of P Strains Strains 2 to 4 times more active than OTC 
ls 5 2.9 against only 6%. In a comparison of the 
results of tests done in broth with 
4 17 10.0 OTC, TC and CTC (chlortetracycline 
8 ; 18 and reported by Lutz, Schaeffer and 
16 | 0.6 Hofferer'!, OTC was found to be ap- 
preciably more active than the other 
otal 170 100 two, which were about equally active ul 
M.L.C. minimum inhibiting concentration Neomvcin was more active than | 
kanamycin, and both were consider- | 
cycline (OTC) was slightly more ac- ably more active than paromomycin as 
tive than tetracycline (TC), but the shown in Fig. 1. From Table 4 it can | 
differences from the figure appear to be seen that about one-fifth of the | 
be small. The comparisons of the indi- strains were inhibited by equal con- 
vidual strains shown in Table 3 indi- centrations of neomycin and kanamy 
cate that about one-third of the strains cin, only | in 12 was more susceptibl 
were equally susceptible to TC and to kanamycin, whereas 70% of | the 
DMCT, only 5 (3%) were more sensi- — strains required 2 to 8 times greate 
tive to TC and nearly two-thirds of all concentrations of the latter than of 
strains required 2 to 4 times as much neomycin. 
TC as DMCT for inhibition. The same COMPARISONS WITH RESULTS OBTAINE! 
table shows that about one-half of the IN THIS LABORATORY IN PREVIOUS STUDIES 
strains were equally susceptible to (Frank, Wilcox and Finland’, Wright 
OTC and DMCT, only 1 in 12 were  Potee and Finland**). Six of the anti 
more susceptible to OTC than to biotics used in the present study had 
DMCT, whereas about two-fifths of also been included in the studies r 
the strains required from 2 to 8 times ported in 1954 of 2 groups of strains 
TABLE 3.—COMPARATIVE ACTIVITY OF THREE TETRACYLINE ANTIBIOTICS 
AGAINST 170 STRAINS OF PSEUDOMONAS AERUGINOSA | 
TC/DMCT OTC/DMCT rC/OTC 
Ratio of No. of No. of No. of of 
M.1.C.’S Strains Strains Strains a 
5 29 14 8.2 6 3.5 
57 33.5 86 50.6 97 57.1 sa 
2 87 512 56 32.9 60 35.3 en 
1 21 12.4 1] 6.5 3 18 cli 
5 — 3 1.8 
Total 170 100 170 100 170 100 - 
Abbreviations: M.1.C. minimum inhibiting concentration an 
TC = tetracycline 
OTC oxyte tracycline 
DMCT demethylchlortetracycline ab 
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TABLE 4.—COMPARATIVE ACTIVITY OF The results of the tests done with 


NEOMYCIN (N) AND KANAMYCIN 


OTC and TC on these 3 groups of 


(K) AGAINST 170 STRAINS OF PSEU- 
DOMONAS AERUGINOSA strains are compared in Fig. 2; the re- 
sults with streptomycin and chloram- 
K Number of j phenicol are similarly represented in 
M.LC. of N sraene strains Fig. 3 and those with polymyxin B and 
2 l4 8.2 neomycin are shown in Fig. 4. From 
64 ~¢ these 4 hgures it is seen that, except 
~ ) 17.0 
{ 1] 4] for streptomycin, there were only minor 
8 14 89 differences in the activity of each anti- 
— biotic against the 3 groups of strains, 
Potal 170 100 particularly when one takes into con- 
M.1.C minimum inhibiting concentration sideration the error involved in the 
SUSCEPTIBILITY OF STRAINS OF PS. AERUGINOSA ISOLATED IN DIFFERENT YEARS 
(NUMBERS OF STRAINS TESTED ARE SHOWN IN PARENTHESES) 
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Fig. 2 
of aeruginosa; one of these groups 2-fold dilution methods used, and the 
consisted of 32 strains isolated in 1949 fact that the groups were tested at 
an’ maintained in the lyophilized state widely different times. Moreover, the 
unt\!| they were tested together with earlier tests were done by streaking 
ano'her group of 110 fresh isolates from each culture on a segment of antibiotic- 
cli: cal cases collected and studied in containing plates with a 2-mm. loop, a 
19° -1954 (Wright, Potee and Fin- method which provides an inoculum 
lan. -'). The results in a larger number, of nearly similar size. To be sure, the 
IS” strains, isolated in 1949 and earlier 2 methods, when tested in parallel, 
an ‘ested with streptomycin (Frank, have given essentially identical results. 
W: ox and Finland’) were also avail- The findings with streptomycin ( Fig. 
abl for comparison. 3), however, indicates that there had 
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been a considerable increase in the 
proportion of resistant strains from 
1949 to 1954, but no additional in- 
crease, and perhaps even a slight de- 
crease in the proportion of the most 
resistant strains between 1954 and 1960. 
Lutz, Schaeffer and Hofterer'! also 
found fewer strains of moderate 
tance to OTC in 1957 than in 1953. 
Discussion. All of the tests in the 
present study were done on the surface 


resis- 


The American Journal of the Medical Sciences + 


1961 


November, 


out with 44 strains of Pseudomonas 
Andrieu, Monnier and 
ditlerences likewise, de 
antibiotic. The M.L.C.’s 
with streptomycin, TC and OTC 
with both types 


smaller con 


Bourse! found 


some which, 


pended on the 
wert 
essentially the same 
of media, but somewhat 
centrations of polymyxin, and consid 


erably smaller concentrations of neo 


mvcin inhibited these strains in the 


liquid media. On the other hand, the 
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of antibiotic-containing agar and the 


endpoint was determined by the ab- 


sence of discernible growth. This prob- 
bactericidal 


ably approximates the 


levels obtained in liquid media and 
absence of 


usually determined by 


crowth on subculture 


medium. In comparative tests of a few 
\ Schaeffer and 
difference between the 
level 
varied with the antibiotic and was gen- 
tetracyclines 


strains done by Lutz. 
Hofferer!, the 
bacteriostatic bactericidal 
ere lly greater with the 
and neomycin than with stre ptomycin, 


polymyxin and colistin. In comparative 
tests of liquid and solid media carried 


to antibiotic-free 


> 


M.1.C.s of chloramphenicol for mal 


strains appeared to be appreciab 


greater in the liquid medium. Probab 
the constituent of the medium may al 
affect the comparative results, depen 
ing on the antibiotic, but reliable cor 
parisons of results with different me« 
are not available. 

The results presented here may 
interpreted as indicating that no i 
portant changes have occurred in t 
susceptibility of strains 
Ps. aeruginosa isolated in 1949, I! 
and 1960 to 5 of the 6 antibiotics t! 
were studied, but an appreciable 
crease in the proportion of strains 
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Postic and Finland: 


sistant to streptomycin occurred be- 
tween 1949 and 1953. This is consistent 
with the concept that Ps. 
was naturally resistant, or 


aeruginosa 
relatively so, 
to most of the antibiotics except poly- 
myxin and streptomycin and that the 
increased 


the latter 


of many strains to 
result of 


resistance 


antibiotic was a 


SUSCEPTIBILITY TO 


17,557 
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The clinical significance of the re- 
sults presented here must be interpreted 
with caution and must take 
count the properties of the individual 
antibiotics: their absorption, excretion, 
distribution in the body, and toxicity. 
In general, the M.I.C. for all, 
all, of the strains of Ps. aeruginosa can 


into ac- 


or nearly 
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its widespread use, 
prophylaxis. The 
ot serious infections 


particularly for 
increase in incidence 


due to Pseudo- 


monas in hospitals Assav and Koch?, 
Curtin, Petersdorf and Bennett®, Fin- 
land®, Finland, Jones and Barnes*, Ny- 


han and Fousek'*) may likewise be a 
ref'oction of the extensive use of various 

it biotics, particularly those having a 
br d spectrum, which has tended to 
rec ice the numbers of organisms of 
the more prevalent sensitive 
an permitted the relatively 
str: ns of Pseudomonas to survive, 


tip! and spread. 


species 
resistant 
mul- 


probably readily and safely be attained 
and maintained for a few days in the 
urine and probably in the blood with 
the recommended intramuscular 
of both polymyxin B and colistin (given 
as sodium colistinmethanesonfonate ), 
provided that the renal function is not 
impaired. Recent reports claim that 
colistin may be less nephrotoxic and 
neurotoxic than polymyxin B, but there 
are as yet no reports of adequately con- 
trolled. comparative studies to support 
this claim. 

For the other antibiotics included in 
this study, only a very small propor- 


dose 
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tion of strains of Ps. aeruginosa are sus- 
ceptible to concentrations that are 
safely attainable in the blood although 
that proportion may be somewhat 
greater in the case of streptomycin. 
For most of them, however, inhibiting 
or bactericidal concentrations are prob- 
ably attainable in the urine, except per- 
haps in the case of chloramphenicol 
for nearly all strains and for the more 
resistant strains with the other anti- 
biotics. 

For topical use on infected surfaces 
and in body cavities or accessible ab- 
small amounts of all of the 
drugs can probably be applied or in- 
jected safely and yet provide useful 
concentrations at the infected site. 
Except for the tetracyclines and chlor- 
amphenicol, all of the antibiotics used 
in this study are only minimally ab- 
sorbed from the bowel and except in 
cases in which the renal function is 
markedly impaired, they can probably 
be given safely and_ effectively in 
moderately large doses for their effects 
on the bowel flora, as in the case of 
intestinal infections or in preparation of 
the large bowel for surgery. 

Summary and Conclusions. One hun- 
dred and seventy strains of Pseudo- 


scesses, 


November, 1961 


monas aeruginosa, nearly all of them 
isolated from clinical sources in 1960, 
tested for susceptibility to 10 
antibiotics by an inocula-replicating 
method. Polymy xin B and colistin were 
found to be the most active antibiotics; 
none of the strains was highly resistant 
to them. Relatively small differences 
were noted in the activity of demethyl- 
chlortetracveline, oxytetracycline and 
tetracycline, the first of these being 
the most active and the last being the 
least active against most of the strains. 
Similarly, neomycin somewhat 
more than kanamycin, which in 

turn was considerably more active than 

About 40% of the 
moderately or highly resistant to 
streptomycin and most of the strains 


were 


was 
active 
paromomy cin. strains 
were 


were moderately resistant to chlor- 
amphenicol. There appears to have 
been no striking increase in the anti- 


resistance of Pseudomonas aeru- 
ginosa in this hospital except in the 
streptomycin; the proportion 
resistant to that antibiotic 
increased from 1949 to 1954 but no 
further increase was demonstrated in 
1960 and the proportion may have de- 


biotic 


case ot 
ot strains 
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SUMMARIO IN INTERLINGUA 


Le Susceptibilitate de Recentemente Isolate Racias de Pseudomonas 
aeruginosa pro le Action in Vitro de Dece Antibioticos 


Un serie de 170 racias de Pseudomonas aeruginosa, quasi omnes isolate ab 
materiales clinic in le curso del anno 1960, esseva testate con respecto a lor 
susceptibilitate pro le action de 10 antibioticos, con le uso de un methodo a 
replication de inoculo. Esseva trovate que polymyxina B e colistina esseva le 
plus actives inter le 10 antibioticos. Nulle del racias esseva altemente resistente 
contra illos. Relativemente micre differentias esseva notate in le activitate de 
demethylchlortetracyclina, oxytetracyclina, e tetracyclina. Le prime de _ istos 
esseva le plus active, le ultime le minus active contra le majoritate del racias. 
Similemente, neomycina esseva un pauco plus active que kanamycina, e isto—de 
su parte—esseva considerabilemente plus active que paromomycina. Circa 40% 
del racias esseva moderatemente o altemente resistente contra streptomycina, 
. majoritate del racias esseva moderatemente resistente contra chloramphenicol. 

| pare que a iste hospital nulle frappante augmento del resistentia contra le 
antibioticos ha occurrente in Pseudomonas aeruginosa, excepte contra streptomy- 
cina. Le proportion del racias resistente contra ille antibiotico ha crescite ab 
1949 ad 1954, sed nulle augmento additional esseva constatate in 1960. De facto, 
il es possibile que le proportion ha levemente declinate inter le racias recente. 


SUMMARIO IN INTERLINGUA 
page 548 for original article 
Le Rolo de Calcium in le Absorption Intestinal de Vitamina B,,. in Sprue Tropic 


e absorption intestinal de vitamina Bj. esseva studiate in 17 patientes 
torican con sprue tropic. Le absorption de vitamina B,. es marcatemente 
ective in iste morbo, e ni factor intrinsec ni lactato de calcium meliorava le 
rption del marcate vitamina. 
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ANIMAL studies revealed that dl-4- 
dime thylamino-1, 2-diphenyl-3-methyl- 
2 2-propionoxybut: ine hydrochloride was 
a potent analgesic (Robbins* ). Subse- 
quently, the dextro- and levorotatory 
stereoisomers were separated (Pohl: ind 


CH; 


and it was found that 
the dextro isomer, studied in 
animals and man (Gruber et al.*) 
possessed all the analgesic activity of 
the racemic mixture. 
(1-propoxyphene ) analgesic 
activity, but was shown to be equal 
to codeine in antitussive effectiveness 
in animals (Robbins and Miller’). It 
was also hose: ( Bickerman, German 
and Cohen?) that the 2-naphthalene 
sulfonate salt was an equipotent anti- 
tussive with other salts of Epropoxy- 
phene. The 1-propoxyphene-2-naphtha- 
lene sulfonate monohydrate is a slightly 
bitter, white crystalline 

very slightly soluble in 

( 80/560 


and Sullivan® ) 
when 


The levo isomer 
had no 


solid which is 
water. It is 


Laboratory of Human Pharmacology, Hahn« 


mann Medi il Coll 


Pennsylvania 


soluble in methanol, ethanol, 


form, and acetone and has 
weight of 565.7. When 
hours at 105° C., it 
C. and 165° C. 


The structural formula is 


dried for 
melts 


3° 
3 


The acute toxicity of 1-propoxyphen 
has been estimated in rats and mice | 
administration. The 
was 930 75 mg. per kg., 
1960 612 mg. per kg. 
and Co.4 

Whereas the 
poxyphene has been shown to eleva 
the pain threshold in rats at subcut 


oral in mi 


and in rat 


(Eli Lil 


dextro isomer of pl 


m: 
isomer was inactive in this respect 


neous doses of 


dose levels as high as 80 mg. per k 
Miller’ ). 

Levo-propoxyphene has a 
action on the 
which has been shown to be 
that of 


(Robbins and 
spasn 
duodent 
less th 
(Robbins*). In 


genic dog 


codeine 


chloro 


as follows 


al moleculai 


between 


g. per kg., the levo 


| 
CH 
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aqueous solution containing 1 mg. per 
ml. it was shown to have a local anes- 
thetic action on the cornea and in the 
skin of guinea pigs ( Eli Lilly and Co.*). 

The antitussive action of this com- 
pound was studied to determine its 
effectiveness on the induced cough 


response of healthy human subjects. 


Method. For this investigation various lots 
f material, as supplied by the manufacture: 
were used placebo | propoxyphene 25 mg 
l-propoxyphene 50 mg., and 1-propoxyphene 
100 mg. The |] propoxyphene was supplied as 
the 2-naphthalene sulfonate 


These materials came in multicolored cap 


monohvdrate 


ules of the same A Codeine was used 

t positive control; it was prepared by 
placing 15 mg. tablets of codeine sulfate into 
e placebo capsules The apparatus and 
ethod used are a modification of that cde 
ribed by Bickerman, Cohen and German! 
The apparatus was made by modifying a 
tel model Sanborn Motor-G1 iphic BMIR 


Machine A two-wav valve was introduced 
to one of the breathing tubes by means 


f rubber flutter valves. The nebulized solu- 
n of 25% citric acid was introduced through 
plastic T-tube into the system \ measured 
stant flow of oxygen from a portable oxy 

tank was used as a propellant 
The subjects used in this study were sopho 
re medical students all in appare ntly excel 
health. The total number in the original 


p was 77 including 4 women. Seven 
students were climinated because they 
not respond to the tussive agent during 


ninary screening 

his was a double-blind study in which 
subject, without preliminary training, 

ived by random St lection only one of 
following coded capsules A) placebo 


codeine sulfate 15 mg.; (C) 1|-propoxy 
25 mg 1D) l-propoxyphene 50 mg.: 
I l-propoxyphene 100 mg. The inges- 


were witnessed by the laboratory tech 
No other drug was taken during the 
period ot 4 hours 
e cough was induced by having each 
t inhale a nebulized test solution of 
itric acid from a Vaponephrin nebulizer, 
a constant oxygen flow of 4 L. per 
te. This tussive agent was deeply in- 
| through a tight-fitting mask. The cough 
nse to a single deep inhalation was. re- 
d for: (a) number of coughs elicited, 
b) total volume of air expelled. In order 
pedite this study, it was felt that only 
parameters were essential for consid- 
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eration. Each subject inhaled this nebulized 
test solution at zero time, and then hourly 
for 4 hours after taking a capsule. 

The final tabulation shows that 70 subjects 
participated the groupings were = as 
follows 


Drug Subjects 
\ Placebo 18 
B Codeine sulfate 15 meg. lL] 
( l-propoxyphene 25 mg 14 
>) 4 propoxyphene 50 mg 16 
I-propoxyphene 100 mg ll 
Total 70 


Results. NUMBER OF CoUGHS. During 
the 4-hour period with “placebo,” the 
number of coughs varied between 2.96 

0.19 and 3.22 0.22 (Table 1). 
This variation was not statistically sig- 
nificant. The number of coughs during 
the “control” or “zero” periods varied 
between 3.16 0.33 and 3.48 + 0.20, 
which was found not to be statistically 
significant. 

As can be seen in Fig. 1, the reduc- 
tion in the number of coughs during 
the first 3 hours after medication was 
approximately the same for all doses 
of |-propoxyphene. At the fourth-hour, 
100 mg. of |-propoxyphene had _pro- 
duced a sustained reduction which was 
equivalent to that produced by the 
15 mg. of codeine, while the effective- 
ness of the smaller doses of l-propoxy- 
phene began to wane after 3 hours. 
In this respect both codeine and 1- 
propoxyphene (100 mg. ) produced a 
gradual reduction in number of coughs 
over the 4-hour period. 

VOLUME OF cCouGHS. During the 4- 
hour period with “placebo” the expira- 
tory air volumes varied between 98.1 

4.8 and 104.2 4.9 (Table 1). This 
variation was not statistically signifi- 
cant. Also, during each “control” or 
“Zero period the variation was between 
98.4 + 6.7 and 103.4 10.4, which 
was not statistically significant. 

As can be seen in Fig. 2, the 
reduction in expiratory volumes _pro- 
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duced at the 


hour by all four 
significantly different. 


tion due to both 


l-propoxyphene began to wane after 


TABLE 1 ANALYSIS OF 


Drug 


Comb. S.E 


Cz. 


Codeine, 15 mg. 
S.E. 
Comb. s E. 


C_R. 


l-propoxyphene 25 mg 
S.E. 
Comb. S.E. 


C.B. 


l-propoxyphene 50 mg 
S.E. 
Comb. S.E. 


C.R 


l-propoxyphene 100 mg 
S.E. 
Comb. 


30 F 


20+ 


Number of Coughs 


COUGH DATA 


this, although the reduction was still 
greater for the 50 mg. dose than for 
the 25 mg. dose. On the other hand, 
there was close agreement between the 
reduction produced by 100 mg. | 


CITRIC ACID INHALATION METHOD 
196] 
lo pe ia 
3.02 1038.0) 98.5 99.6 104.2 
0.16 6.0 tS 1.6 5.1 
0.28 7.4 7.6 7.9 
1.54 2.1 41.4 42 
O85 6.7 7.6 7.5 9.6 OS 
10.1 10.1 11.7 11.9 
103.2 9.4 GCOS 72.5 938 
0.24 i.4 +.0) 5.0 ».2 
2.18 105.4 50.9 6.0 9.1 74.7 
0.20 10.4 8.5 6.6 7.0 8.3 
13.4 12.3 12.6 13.3 
1.72 101.4 + 0.4 48.2 47.3 
».6 7.8 10.5 
O.45 6.5 9.5 11.8 
8.40 7.2 6.6 


Standard 


map 


L-Propoxyphene-25 mg 
L-Propoxyphene-50 mg 


L-Propoxyphene-100 mg 


Codeine Sulfate 


4 5 


Fig. 1—Average number of coughs elicited following single hourly inhalations of citric ac 


end «(of §6the first 
rugs, was not 
The  reduc- 
Pe 25 and 50 mg. of 
APRIL, 
Vo. of coughs 
Placebo $.22 2.96 298 2.97 
S.E 0.22 0.19 O17 0.18 
0.29 0.28 0.26 
$3.16 2.09 2.09 1.54 
0.38 024 O49 O37 
0.41 0.59 O50 
2.61 1.81 3.4 
3.40 2.60 2.50 2.30 
0.50 O16 
0.384 O36 0.438 
| 235 2.50 2.56 
3.48 2483 218 2.00 
0.20 0.22 0.24 0.22 
O50 
3.5 $.2 
3.270 «62.638 2.36 2.09 
0.30 0.25 
0.338 0.388 0.39 
1.94 276 $3.00 
| 
10 
error 
Hours 
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| I L-Propoxyphene- 25mg 
80Fr L-Propoxyphene- 50mg 
v T 
N 
60+ 
L-Propoxyphene-!OOmg 
~ 
9 
40+ 4 
/ 
2 1 Codeine Sulfate |5mg 
S 
20+ 
Stondord error 
O | 2 3 4 
Hours 
9 Average total volumes of air expelled during coughs induced by single hourly inhala- 


tions of citric acid 


RELATIONSHIP BETWEEN VOLUME OF 
401 AIR EXPELLED AND NUMBER 


| OF COUGHS 
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Volume of Air (ml) 


3.—Average total volumes of air expelled plotted as a function of the average number 


of coughs induced by single hourly inhalations of citric acid 
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propoxyphene and 15 mg. codeine 
during the second, third, and fourth 
hours. As a matter of fact, on closer 
examination of these curves, there was 
also close agreement between the 50 
and 100 mg. dose of 1-propoxyphene 
during the second and third hours. 
Hence, it appeared that increasing the 
dose of l-propoxyphene did not inten- 
sify the decrease in volume, but did 
prolong the effectiveness of the com- 
pound so that it compared favorably 
with the intensity and duration of the 
codeine. 

A positive correlation (r 0.55 ) 
became evident when the reduction in 
volume was plotted as a function of 
reduction in the number of coughs 
( Fig. 3). The graph also suggested that 
the reduction in the number of coughs 
was associated with a decrease in ex- 
piratory volume 0.02lx + 1.0). 

The statistical evaluation of these 
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data suggests that within the limits of 


the parameters selected, 100 mg. of 


l-propoxyphene compared favorably 
with 15 mg. codeine when both drugs 
were administered by mouth. This 
dosage of |-propoxyphene produced a 
longer duration of effectiveness than 
did the smaller dosages of this drug. 
However, the degree of antitussive de- 
pression was no greater for the larger 
than for the smaller dosages. 

Side effects, such as drowsiness, 
nausea, dryness of mouth, visual dis- 
turbances, and the like, did not develop 
in anv of these subjects with any of 
these drugs. 

Conclusion. An objective double 
blind study of I-propoxyphene as an 
oral antitussive agent in 70 healthy 
adults, revealed that the 100 mg. dos 
age was equipotent to 15 mg. codeine 
No side effects were elicited in singl 
doses of |]-propoxyphene up to 100 mg 
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INTERLINGUA 


Action Antitussive de L-Propoxypheno in Tusse Inducite per Acido Citric 


Un studio objective de l-propoxypheno como oral agente antitussive, effectuat 
in 70 adultos normal sub conditiones de duple anonymato, ha revelate que un 
dose de 100 mg de illo es equipotente con 15 mg de codeina. Nulle advers 
effecto secundari esseva constatate post doses unie de usque a 100 mg d 
l-propoxypheno. 


Kee 


Pe 
th 
hy 
pr 
he 
f 
re 


COAGULATION STUDIES 
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THe genetic and clinical features of 
the Ehlers-Danlos syndrome, or 
hyperelastica, have been well described 
MecKusick? ). Included the 
prominent features of the disorder are 
hemorrhagic phenomena which may 
follow minor surgical procedures or 
other trauma. Surprisingly, relatively 
few contemporary coagulation studies 
have been performed on the patients 
reported in the literature, and, except 
for the report of Frich and Krafchuk*, 
ind the recent paper by Lisker, 
Noguer6n and Sanchez-Medal*, the 
tests have been limited in scope and 
have 


cutis 


among 


not included some of the more 
recently adopted procedures. Lisker 
id his associates, however, detected 
leficiency of a thromboplastin com- 
nent (Factor IX, PTC) in tests on 
nembers of a family Ehlers- 
nlos syndrome. The question arises, 


with 


refore, as to whether their finding 
sual for these patients or simply a 
icidental second genetic defect as- 
ited by chance. Bruno and Nara- 
han* in a recent publication sug- 
ted that further studies should be 
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done by others in order to confirm this 
finding. In order to gain more informa- 
tion on this point, therefore, studies of 
the coagulation mechanism of 4 pa- 
tients with this defect 
were performed and the findings con- 


mesenchymal 


stitute the basis for this report. 


Case Reports. case 1. B.L.N., a 
femalet, was 11 years old when first seen 
at the Hematology Clinic of the Temple Uni- 
Hospital in 1952. She had shown a 
tendency for laceration of the skin 
since the age of 18 months. There were no 
Ehlers-Danlos 
parents, 


Negro 


versity 


easy 


suggestive of 
the grandparents, 
the child 


examination 


findings syn- 


drome in or 6 
siblings of 
Phy sik al 


papyraceous 


revealed multiple 
the arms, and 
legs. The skin was quite hyperelastic, and 
there was marked hyperextensibility of joints 


scars over face, 


(Fig. 1a., b 

In 1954, prepatellar bursae were surgically 
removed without difficulty other than in 
placement of the skin sutures. 

At present she is attending high school 


avoided trauma during 
the past 2 years. Blood findings on September 


and has successfully 


8, 1960, were as follows: the hemoglobin 
was 13.3 gm. per 100 ml.; the hematocrit 
was 41%; there were 4.42 million red blood 
cells per c.mm.; and the white blood cells 
numbered 5,300 per c.mm. with a normal 


differential. 


supported, in part, by Grants from the Southeastern Pennsylvania Heart Association, and 


Greater Hazelton Heart Association. 
} 


he rarity of htis syndrome in the Negro (Bruno and Narasimhan® 


is reflected by the 


that this patient is only the fifth case to be recorded for her race. 
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casE 2. W.M., was 6 years old when 
first seen at the Temple University Hos- 
pital in 1937 for a hematoma which had 
been caused by mild trauma. His parents 
stated that from age 2 the patient showed 
a tendency to develop large lacerations from 
minimal injury. In subsequent years he was 


Fig. la—Case 1. Hyperelasticity of the skin of the leg. Note also the characteristic s« 
Fi 
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CASI ) M. McG., i 34-vear-old white 
male postal clerk, noted from early child 


hood that ordinary trauma would to 


jagged lacerations. Innumerable sutures had 
been used to close his many skin lesions at 
had not been AW a&re ot any unusual bruising 
or bleeding 


Hemorrhoidectomy was pel 


il 


g. lb. -Hyperextensibility of small joints of same patient 


noted to have cryptorchidism, spina bifida 
occulta, and mental retardation as well as 
hyperelasticity of the skin and hyperextensi- 
bility of the joints of the hands and feet. He 
had experienced numerous injuries of the 
skin over his face and extremities, at times 
accompanied by large subcutaneous hemato- 
mata (Fig. 2). At present he exhibits classical 
features of the Ehlers-Danlos syndrome. His 
routine blood values are within normal limits. 

None of the other members of the famils 
are affected with the disorder. 


formed in 1952 and was uneventful. 7 
family history is of interest in that his daug 
ter (see below) is similarly affected and 
maternal grandmother is said to have bee 
contortionist 

On physical examination, there were m 
jagged healed scars seen on the face 
left cheek. The skin was hyperelastic 
there was fine subcutaneous nodularity, | 
no pseudotumors we're noted The joints 
the hand were hyperextensibl There w 
bilateral varicose veins of the lower extr 
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thin, reddish were 


pretibial areas of both legs. 


ities 


scars 


Many paper 
present over the 


Routine hematologic laboratory studies gave 
normal findings 

CASI 1 C.McG., a 24-year old white fe 
male and daughter of Case 3, was first noted 


to have hyperextensibility of the joints at 1 
2 Case 2. Largs 
of age. At about 18 months she received 


first lacerations of her face, and has since 
similar injuries. 
ysical examination disclosed hyperextensi- 
of all joints and 3 large jagged scars 
the forehead. Values obtained in the 
ne hematological tests were all normal. 
‘lethods and Materials. Standard accepted 
of the coagulation mechanism were em- 
ed (Stefanini and Dameshek!2). Experi- 
ts designed to give a measure of the 
tor IX (PTC) content of the sera of the 


hematoma following trauma of elbow Note 
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1 patients were also performed, utilizing a 


method of Biggs and McFarlane!. All tests 
were carried out in duplicate or triplicate 
Results. As shown in Table 1, the 


coagulation mechanism of the first case 


(Case 1, B.N 


is within normal limits 


scars present on legs 


for the values obtained in this labora- 
torv. The Ivy bleeding time was 3 
minutes. There was no evidence of a 
defect in thromboplastin generation in 
involving the platelets, 
plasma or serum. When mixture experi- 


any system 
ments were performed (Fig. 3), com- 
paring the capacity of the patient's 
serum to correct an abnormal throm- 
boplastin generation of a patient with 
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known plasma thromboplastin compo- 
nent (P.T.C.) deficiency, her serum 
was equally as active as that of a nor- 
mal person and, therefore, must be 
considered to contain a normal amount 
of P.T.C. It is noted that with dilutions 
of the testing sera, the generation is 
slow in developing complete activity, 
but only when a 12.5% dilution is 
reached is there failure to obtain 100% 
thromboplastin activity. 
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The coagulation mechanism of the 
second patient, W.M., had also been 
studied during one of his previous hos- 
pitalizations (March 4, 1959). It is of 
interest that the same degree of pro- 
thrombin deficiency was detected then 
as on the present test occasion. A dif- 
ference of 2.5 seconds from a control 
plasma was found, using the Quick 
method of one-stage measurement, and 
a 100 unit decrease in the two-stage 


Thromboplastin Generation Test on Mixtures of 
Patient B.N'’s Serum & Serum from known 
Potient with PTC Deficiency 


% Thromboplastin Generated 


Minutes 
Fig. 3—Thromboplastin generation system: normal plasma, normal platelets and mixture of 
1. Normal serum 
2. P.T.C. deficient serum 
3. 50% patient serum and 50% P.T.C. deficient serum 
4. 50% normal serum and 50% P.T.C. deficient serum 
5. 25% patient serum and 75% P.T.C. deficient serum 
6. 25% normal serum and 75% P.T.C. deficient serum 


12.5% patient serum and 87.5% P.T.C. deficient serum 
12.5% normal serum and 87.5% P.T.C. deficient serum 
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method employed. There was no sig- 
nificant reduction in factor V or tactor 
VII. In the thromboplastin generation 
test, the various components of this test 
serum gave a normal generation which 
would tend to rule out a Stuart factor 
detect, but 
of this 
\gain in mixture experiments (Fig. 4 


no absolute measurement 


component was performed. 
this patient's serum was equally aS 


efficacious as that of a normal person 
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in correcting the defect in a patient 
with a known P.T.C. (factor IX) defect. 

Cases 3 and 4 were found to be nor- 
mal in all phases of coagulation tested 
(see Table 2), including those factors 
necessary for thromboplastin genera- 
tion. 

Discussion. While frequently associ- 
ated with ecchymoses and hematomata, 
the Ehlers Danlos 


often associated with major bleeding 


svndrome not 


Thromboplostin Generation Test on Mixtures of 
Potient W M.'s Serum & Serum from known 
Patient with PTC Deficiency 


S$ 9 8 


A 
9 


% Thromboplastin Generated 
w 
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Minutes 


CThromboplastin generation system 


1. Normal serum 
>. P.T.C. deficient serum 


5. 25% patient serum and 75% 

6. 25% 

7. 12.5% patient serum and 87.5% 
8. 12.5% normal serum and 87.5% 


50% patient serum and 50% P.T.« 


normal plasma, normal platelets and mixture of: 


deficient serum 


50% normal serum and 50% P.T.C. deficient serum 


deficient serum 


P.T.C 


~ normal serum and 75% P.T.C. deficient serum 


P.T.C. deficient serum 
P.T.C. deficient serum 
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from incised wounds. Indeed, as 
MckKusick mentions’, it is the ease of 
bruisability which leads these patients 
to be studied by hematologists. We 
were impressed, as were Lisker, 
Noguer6n and Sanchez-Medal®, that 
surprisingly little has been published 
concerning coagulation abnormalities 
that may have been found in these 
patients. Among the recorded findings 
are a positive tourniquet test (Frick 
and Krafchuk*, Packer and_ Blades°, 
Samuel, Schwartz and Meister'’); a 
prolonged coagulation time (Smith and 
Hornisher"'); thrombocytopenia (Packer 
and Blades‘, Ratnoff*); poor clot re- 
traction (Packer and Blades* ); or com- 
plete normality in the tests employed 
(Bruno and Narasimhan*, Frick and 
Krafchuk*). The 2 patients in Lisker’s 
study were found to be deficient in a 
factor which seemed to be the same as 
that which is responsible for hemo- 
philia B or Christmas disease ( Factor 
IX). We found no evidence of a lack 
of this factor, nor could we detect a 
deficiency of any thrombocyte or plas- 
ma factors necessary for generation of 
thromboplastin in tests on these 4 pa- 
tients. It should be noted that the 
patient (W.M.), who has experienced 
prominent hemorrhagic phenomena in 
the form of hematomata, does have a 
deficiency in prothrombin as measured 
by the two-stage method. However, 
the prothrombin level is not reduced 
to a degree which, in our experience, 
would give rise to bleeding per se. 
Thus, examination of the coagula- 
tion mechanism of these 4 patients 
with Ehlers-Danlos syndrome failed to 
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disclose a primary defect. Plasma 
thromboplastin component appeared 
normal in contrast to the deficit found 
in the 2 patients studied by Lisker, 
Nogueron and Sanchez-Medal®. The 
association of P.T.C. deficiency with 
the latter cases, therefore. was prob 
ably coincidental rather than part of 
the OVeCT all expression ol the Ehlers 
Danlos svndrome. 

Finally, the findings in the present 
study lend further support to the con 
cept that the bleeding phenomena in 
this particular syndrome reflect a de 
fect in the tissue surrounding the capil 
laries, or in the vessel wall itself, rather 
than a primary disorder of the coagu 
lation mechanism. In this connection 


both excessive elastic tissue ( Borbor 
Fiddes and Benions?) and abnormal 
collagen fibers (Jansen*®) have been 


suggested as the basic disturbance in 
this entitv. 

Summary. Four patients with Ehlers 
Danlos svndrome, 2 of whom were re 
lated, were studied for possible abnor 
malities of the coagulation mechanism 
Except for mild prothrombin deficiency 
in one subject, the findings were within 
normal limits. 

It is concluded that the predisposi 
tion of these subjects to form larg: 
hematomata following trauma is due 
to abnormality in other than platelet 
and plasma coagulation factors. 

Coincidental coagulation factor de 
ficiencies may be present in some pa 
tients and contribute to the hemor 
rhagic phenomena, but these are not 
to be construed as part of the Ehlers 
Danlos syndrome 
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SUMMARIO IN INTERLINGUA 


Studios del Coagulation in Quatro Patientes con Syndrome de Ehlers-Danlos 


> 


Quatro patientes con svndrome de Ehlers-Danlos—incluse 2 qui esseva con- 


sanguineos—esseva studiate con respecto al presentia possibile de anormalitates 


cle 


| mechanismo de coagulation. Con le exception de un leve deficientia de 


prothrombina in un del subjectos, le resultatos esseva intra le limites del norma. 


le 


Es concludite que le predisposition de iste subjectos al formation de grande 
matomas post trauma es le effecto de anormalitates in factores altere que 
factores de coagulation del plachettas e del plasma. 

Le presentia coincidente de deficientias de factores coagulational es possibile 


in certe patientes e pote alora contribuer al phenomenos hemorrhagic, sed tal 


ficientias non debe esset interpretate como parte del svndrome de Ehlers- 


Danlos 
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lersev City 


Tue hypnotic action of a derivative 
of chloral hydrate, 2-methyl-2-hydroxy- 
4-(2’, 2’, 2’-trichlor-1’ hydroxyethoxy 
pentane, (chlorhexadol® ) was investi- 
gated in human subjects to determine 
whether this derivative retained the de- 
sirable hypnotic features of chloral hy- 
drate without displaying the well- 
known gastric irritating quality of the 
parent compound. A second purpose 
of the present investigation was to ap- 
ply to a pharmacological evaluation of 
a new drug, a recently developed ex- 
perimental design for the study of hyp- 
notic drugs in normal subjects whose 
sleep was interrupted by a physiologi- 
cal stimulus elicited by a heavy water 
load prior to retiring. 


Method. Except for a few changes, the ex 


perimental procedures were as outlined in 
de tail by Condouris, Costa and Bx nny istle! 
Seventv-one mak subjects 65 s pl more 
medical students and 6 faculty embers 


who reported no sleep problems, participated 


in the study 


The physiological stimulus to awakenin 
was supplied by a 750-ml. water load which 
the subjects drank at the tim: t retiring 


and which was expected to increase the vol 


ume of urine in the bladder so that the sul 
ects would be aroused from their sle« p by 
natural stimuli 

The dr treatments sisted pila bx 
Lactose aoses ot the ew dn SOO) m 
ana 1600 mg ot chlorhexadol wl cl ire 
equivalent to 500 mg. and 1000 mg. of chloral 
hydrate) and 2 doses of a standard hvpnotic 


*LORA, Wallace Laboratories. Cranburv. 
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New Jerse, 

| irbital 50 me ind LOO ng Each 
subject received 5 envelopes containing the 
5 I t itments to be evaluated All drugs 


were identical in appearance and were identi 
fied by code so that neither the subjects nor 


the investigators were aware of the contents 
of any envelope The order of treatments was 
rand ed and a subiect could select any 
5 nights which were thought would be typi 
cal for him. They were not necessarily cor 
st 
The primary parameters sought were th: 
duration of sleep until first awakening t 
void, the volume of urine voided ( graduate 
recepta les were provided ind the devel 
f undesirabl or unpl isant re 
| s data were collected by the subject 
themselves and were recorded on data card 
which also contained questions regarding tl 
subjective characterization of the sleep ol 
tained on any experimental night 
Results. All 71 subjects complete: 


the 5 treatment tests and returned com 


pleted data cards. No one reporte 


rABLE 1 AVERAGE DURATION Ol 
SLEEI MINUTES 
R nse R 

t \ 7 \ ; 
g 5 309 
Sy tal 100; g 352 
Cl hexadol 800 1 21 258 
Chlorhexadol 1600 mg 355 09 
Pl ] 6 
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any gastric symptoms on any of the 
drug treatments. 

SLEEP DURATION. The average dura- 
tions of sleep of all 71 subjects for each 
of the drug treatments are shown in 
column a of Table 1. Although the 
results show a numerical advantage for 
1600 mg. of chlorhexadol and 100 mg. 
of secobarbital over placebo, they do 
not readily lend 
liable test of significance because some 
subjects were not aroused by the water 
load on any treatment night, 
detect the standard 
hypnotic. Before the experiment was 


themselves to a re- 


hence 


could not even 
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placebo night, another a priori deci- 
sion. This left 33 subjects (46% of the 
original sample ) for the final appraisal. 
Column b of Table 1 shows the aver- 
age durations of sleep for the reduced 
sample who are quasi insomniacs. 
The average sleep duration on pla- 
cebo night was again shorter as it was 
in the original sample. The differences 
the and 
tabulated in Table 
2a, together with the standard errors 


between each of treatments 


the placebo are 


of the differences. On the average, the 
100 mg. dose of secobarbital gave 2 


hours extra sleep bevond that averaged 


TABLE 2 AVERAGE DURATION MINUTES) OF EXTRA SLEEP OBTAINED 
ON A DRUG NIGHT AS COMPARED WITH PLACEBO NIGHT 
a Between treatme nt difference \ 33 
Average Standard error of 
Treatment difference the difference t P 
Secobarbital 50 me 93 +96 3.64 0.00] 
Secobarbital 100 mg 120 7 $52 0.00] 
Chlorhexadol 800 mg 12 0) 1.43 Not signif 
Chlorhexadol 1600 mg 93 27 3.47 0.0] 
b Between treatment differences within each subject (N 33 
Average Standard error 
Treatme nt difference thie difference t P 
Secobarbital 50 mg 93 +2] 1.4] 0.001 
Secobarbital 100 mg 120 +20 6.00 0.00] 
Chlorhexadol 800 mg 12 +24 1.77 Not signif 
Chlorhexadol 1600 mg 93 +96 3.58 0.001 


egun it was decided to reject the 
ita on sleep duration contributed by 
ny subject who, on the placebo night, 
ept to within one hour of his normal 
eep duration. An estimate of normal 
eep duration was recorded on the 
ita card by each subject. The drug 
de was broken only for the placebo 
atment and the duration reported 
each subject on placebo night was 
mpared with his statement of nor- 
il sleep duration. Thirty-seven sub- 
ts or 52% of the original sample 
led to meet the criterion for “in- 
nnia.” One additional subject was 
jected from the final analysis because 
awakened in less than one hour on 


for placebo. Chlorhexadol at the higher 
dosage level gave an average of 1% 
hours extra sleep, a duration also ob- 
tained with 50 mg. of secobarbital. All 
three of these treatments gave sleep 
durations which were significantly dif- 
ferent from the placebo duration as 
shown by the results of Students t test. 
On the other hand, 800 mg. of chlor- 
hexadol could not be shown to confer 
any longer sleep than that expected 
from a placebo. However, it is possible 
that statistical significance could be 
obtained with the lower dose of chlor- 
hexadol, if the standard error were re- 
duced. Because of the experimental de- 
sign used, the effect of each treatment 


956.576 The American Journal of the Medical Sciences * November, 1961 


could be compared in the same sub- 
ject with a potential reduction in varia- 
bility. This approach resulted in smaller 
standard errors in all drug- placebo 
comparisons except with the high dose 
of chlorhexadol. In spite of a 20% re- 
duction in the standard error of the 
chlorhexadol 800 mg.-placebo average 
difference, the % hour numerical ad- 
vantage of chlorhexadol 800 mg. over 
placebo was still not significant. 

URINE OUTPUT. The average urine 
volumes voided on first awakening are 
shown for all treatments in Table 
The average outputs of the original 
71 subjects for the various treatments 
are obviously not different since the 
volumes were recorded to the nearest 
25 ml. and the ranges of volumes are 
so enormous. There was no apparent 
correlation between urine volume and 
duration of sleep. 


TABLE 3.—URINE VOLUME (ML.) ON 
FIRST AWAKENING; 71 SUBJECTS IN 
ORIGINAL SAMPLE 


Treatment urine output Range 


Secobarbital 50 mg. 521 150-1400 
Secobarbital 100 mg 550 200-1250 
Chlorhexadol 800 mg 531 150-1300 
Chlorhexadol 1600 meg 536° 200-1450 
Placebo 183 150-1300 
°N = 70; one sample not measured 


SUBJECTIVE APPRAISAL OF THE QUALITY 
OF SLEEP. Two opportunities were 
given to the participants to express 
their evaluation of the kind of sleep 
they experienced on each treatment 
night. 

One consisted of a selection of a 
“fixed” statement supplied on the data 
card, the other consisted of a blank 
space provided on the data card for 
unrestricted offers of complaints or ap- 
praisals of drug effects. The results 
from the former method represented 
in Tables 4a and 4b. Qualities a and b 


present opposite and extreme charac- 
terizations of sleep; the subjects either 


slept well without any problems (a) 
or slept poorly (D). Quality Cc Was in- 
tended to elicit complaints of light, 
fitful sleep which could ultimately be 
construed to reveal a lack of import: int 
hypnotic effect. Quality d, on the other 
hand, was designed to elicit subjective 
complaints of a hypnotic effect extend- 
ing into the normal awakening period. 
The data in Table 4a are presented to 
serve as background to the smaller size 
represented in Table 4b. Note that 
Table 4a shows that approximately half 
of the subjects reported good sleep on 
all treatments; that none reported poor 
sleep on the higher doses of secobarbi- 
tal and chlorhexadol: that fewer sub- 
jects complained of fitful sleep on these 
same high doses than on placebo or 
any of the lower doses of the other 
two drugs: that secobarbital 100 mg. 
and chlorhexadol 1600 mg. tended to 
wards a higher incidence of complaints 
of unrestful sleep. This same general 
pattern is repeated in Table 4a. 

No statistical tests of significance of 
these frequency differences were per- 
formed since it became clear on read- 
ing the unrestricted complaints and 
appraisals that the descriptions in the 
fixed appraisals were not entirely free 
from ambiguity. Nevertheless, the data 

presented for completeness. With 
respect to the unrestricted appraisals 
a number of adjectives seemed to ap 
pear on both chlorhexadol 1600 mg 
and secobarbital 100 mg., treatment 
nights. These include the terms “grog 
gy,” in the a.m.,” “very dizzy 
in a.m., “experienced hangover,” “felt 
tired in the morning.” It was this latte: 
type of expression used in some sub 
jects to describe either an obviousl\ 
long sleep duration or an obvioush 
short sleep which raised doubts abou 
the accuracy of the fixed appraisals « 
and d. The relatively small frequenc\ 
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of occurrence of these descriptive 
words and phrases over all subjects pre- 
cluded test of signifi- 
cance. However, it was our impression 
that for some individuals chlorhexadol 


1600 mg. and secobarbital 100 mg. pro- 


any statistical] 


duced drowsy periods which lasted well 
into the morning, thereby suggesting 
\ potentially long duration of action in 
some subjects. 
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using induced-insomnia in normal hu- 
man volunteers gives reproducible re- 
sults with a standard hypnotic agent: 
hence, its reliability in the study of 
new hypnotic drugs is greatly en- 
a new derivative of chloral 
hvdrate, chlorhexadol, is shown by this 


hanced, 2 


method to have substantial hypnotic 
activity. 
In regard to the point of reproduci- 


ALITY OF SLEEP 


a. Original 71 subjects 


Frequency of occurrence 


of sleep quality 


b d 
1 9 7 7 

0 6 16 71 

5 10 13 71 
0 7 

3 7 12 71 
12 4 63 55 


b Reduced sample (N 33 


I requency of 


TABLE 4 “FIXED” 
Treatme nt a 
Secobarbital 50 mg 51 
Secobarbital 100 me 19 
Chlorhexadol 800 mg 3) 
Chlorhexadol 1600 me 54 
Pl icebo 19 
Total 246 
l'reatment a 
Secobarbital 50 mg 26 
Secobarbital 100 mg 23 
Chlorhexadol 800 mg 20 
Chlorhexadol 1600 mz 25 
Placebo 290 
Tot il 114 


p quality: 


occurrence f sleep quality 


b ( d Total 
5 33 
0) 10 
? 5 6 33 
0 0 S 33 
9 5 6 
5 1] 5 165 


a. I had a pleasant, restful, adequate sleep 


b I slept poorly 


( I sl pt fairly well but I tossed frequently 
d I sk pt but was not rested in the morning 


REAMS. Approximately 20% to 25% 
the 71 subjects reported dreaming 
ach treatment night. The reactions 
dreams were reported as_ being 
‘sant, unpleasant or indifferent and 
systematic between 
im qualities and treatments were 


ed. 


Jiscussion. 


association 


The results reported 
v two major points of interest, 1) 
method for evaluating hypnotics 


bility, the detailed report referred to 
earlier on the methodology used in this 
investigation showed that 45% of the 
subjects presented with the water load 
fail to meet the criterion for inter- 
rupted sleep; our new data show 52%. 
Therefore, it would appear that the 
volume used (750 ml.) is rather con- 
sistently effective in disturbing only 
about half of the sample. Secobarbital 
50 mg. and 100 mg. in the previous 


\ 
\ 
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study gave mean duration differences 
of 126 + 18 and 110 + 24 respectively. 
Compare this to our present 93 + 21 
and 120 + 20. 

A consistency such as this gives 
added confidence to the conclusion 
that chlorhexadol in a dose of 1600 mg. 
at bedtime has hypnotic activity equal 
to that obtained with secobarbital 50 
mg. and probably equivalent to that 
obtained with twice this dose of seco- 
barbital. The low dose of chlorhexadol 
failed to prolong the duration of sleep 
beyond the range expected for a_pla- 
cebo and hence is a subthreshold dose 

possibly a threshold dose for some 
subjects who did sleep considerably 
longer on the low dose of chlorhexadol 
than on placebo. The data obtained 
from the use of two doses of chlorhexa- 
dol demonstrate beyond any doubt that 
a dose-response relationship does exist. 

It would appear from the data on 
urine volumes that chlorhexadol in the 
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dosage used does not have any ob- 
vious diuretic or antidiuretic activity 
which could affect the outcome of the 
experiment. 

Summary. In an experimental clinical 
situation in which the sleep of normal 
male adults was disturbed by the physi- 
ological stimulus of a full bladder, the 
subjects experienced a prolongation of 
sleep on nights on which they were 
given a 1600-mg. dose of chlorhexadol. 

The duration of sleep exceeded by 
about 1% hours the duration experi 
enced on nights in which placebos 
were administered and was comparable 
with the extension of sleep produced 
by 50 mg. of secobarbital sodium in 
these same subjects under the same ex 
perimental conditions. Half the abov: 
dose of chlorhexadol failed to show 
anv advantage over placebo. No gastro 
intestinal complaints associated with 
anv of the drug treatments were re 
ported 
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SUMMARIO IN 


INTERLINGUA 


Un Investigation Pharmacologic del Action Hypnotic de Chlorhexadol, un Nove 
Derivato de Hydrato de Chloral 


In un situation clinic experimental in que le sonio de normal masculos adult: 
esseva disturbate per le stimulo physiologic de un vesica turgide, le subjectos 
experientiava un prolongation del sonio in noctes in que illes recipeva un dos 


de 1600 mg de chlorhexadol. 


Le duration del sonio excedeva per circa 


horas le duration experientiat 


in noctes in que placebos esseva administrate e esseva comparabile a illo pr 
ducite per 50 mg de secobarbital a natrium in le mesme subjectos e sub | 


mesme conditiones expe rime ntal. 


Doses de un medietate del supra-mentionate 


quantitate de chlorhexadol non monstrava ulle avantage in comparation con 
placebo. Nulle gravamines gastrointestinal associate con le diverse tractamentos 


describite esseva re portate. 
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THe primary purpose of this report 
is to describe a patient with a cerebel- 
lar hemangioblastoma associated with 
polycythemia (erythrocythemia) and 
to discuss the relationship of this tumor 
to the apparent augmented erythropoie- 
sis. The combination of erythrocy- 
themia with nonhematologic 
neoplasms has been observed a suffi- 
cient number of times to suggest that 
these tumors may, in some way, have 
an influence on red cell production. 
(his approach is relevant to the increas- 
ing awareness that erythropoiesis may 
be mediated by certain humoral fac- 
tors. In addition, erythropoietin studies 

patients with this tumor and erythro- 

themia have been performed only in 

e instances. 


seve ral 


Case Report. A 38-year-old male patient 
idmitted to the Veterans Administration 
pital at Coral Gables on September 24, 
), for neurosurgical treatment. In 1959, 
patient developed intermittent, severe 
iches, located in the left temporal region, 
1 occurred twice daily with a duration 
time of approximately 15 minutes. There 
ilso progressive weakness of his thigh 
les which interfered with walking and 
ed him to move slowly. Three weeks after 
onset of these symptoms the patient 
n to experience throat pain during swal- 
ing and he was admitted to a hospital in 
Florida. 
e past medical history revealed that the 


} 


Administration Hospital und the 
Coral Gablk 5, lorida 


Universit. 


patient had been treated for pulmonary 
tuberculosis in a sanatorium and that in 1949 
while in the Armed Forces, he 
treatment for syphilis. Ther 
history of neoplastic, 
he matopotetic OF 


had received 
was no familial 
congenital metabolic 
neuropsychiatric disorders 
The significant physical findings at this time 
limited to 


The pupils wert 


wer the neurological examination 
regular, round, centrally lo- 
cated, equal and reacted well to light and in 
accommodation 
There was no nuchal rigidity. The sensations 
of pain, position, temperature and deep and 
superfic ial touch were intact. No fascicula- 
tions or muscle atrophy were noted and motor 
power and muscle function in all extremities 
were well maintained. The deep tendon re- 
flexes were moderately depressed but equal 
Impairment of muscle coordination was dem 
onstrated by 


Nystagmus was not present 


abnormal finger-nose, finger 
heel-knee, and _ pronation-supination 
tests. There were no pathologic reflexes. The 
gait, except for 
diagnostic of specific neurological disease. A 
summary of the laboratory findings obtained 
from this hospital included only the results of 
the lumbar puncture which revealed a cere 
brospinal fluid pressure of 385 mm. of water 
and a normal myelogram. Peripheral blood 
hematocrit and total white blood cell count 
values were unavailable. A diagnosis of cen- 
tral nervous system lues was made and the 
patient left this hospital against the advice 
of his physician. 

The patient was readmitted to another hos- 
pital approximately 3 months later because of 
increasingly severe and frequent headaches 
described as initially sharp and gradually be- 
coming dull toward the end of each episode 
and accompanying progressive weakness of 


( 99/579 ) 


finger, 


slow locomotion, was not 


100 580 


both lower extremities. Despite a normal ap- 
petite, a 10-pound weight loss had occurred 
between hospital admissions. 

Physical examination at this time demon- 
strated a normally developed, thin, mentally 
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months later Phe 
undergone deterioration 
bilateral papilledema 

of both upper 
pointing to the 


had 


how 


condition 
there 
nvstagmus 


patient's 
and Was 
weakness 
and lower extremities, past 


left and falling to the left on 


row 
alert patient with normal vital signs. Certain standing. The hematocrit was 69%, the hemo = 
neurologic changes had taken place compared — globin was 21 gm.% and the total white blood ani 
to the initial physical examination. The optic cell and platelet counts remained normal. The " 
discs were hyperemic bilaterally with a loss patient then was transferred to the Coral fo 
of normal cupping but actual papilledema was Gables Veterans Administration Hospital CO" 
not observed. The gag reflex was absent Che prior physical findings were essentially dil 
There was a voluntary tremor of the left hand unchanged. The hematocrit was 69%, the m 
The gait was now ataxic. hemoglobin was 21 em.%, the total whit di: 
\ 
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Laboratory studies revealed persistent and 
repeated hemoglobins of 20 gm.% and hema- 
tocrits of 64%. The total white blood cell and 
platelet counts were within normal limits arid 
examination of the peripheral blood smear 
was confirmatory. The spinal fluid protein was 
72 mg. per 100 ml. and the total cell count 
was normal. Spinal fluid serological tests for 
syphilis were negative. Intravenous pyelog- 
raphy, as well as roentgenographic examina- 
tions of the skull, were not remarkable. A 
diagnosis of cerebellar tumor with polycy- 
themia was made but the patient again left 
the hospital against medical advice. 

He was re-admitted to another hospital 6 


Effect of phlebotomies and Roentgen-irradiation to the 


skull on the 


hematocrit 


blood cell 5100 per 
a normal differential and the platelet count 
210,000 per c.mm. The 
pressure, measured with caution, was 
of water and was clear and colo: 
The protein was 135 mg. per 100 nil 
The red cell mass, determined by the radio 
active chromium method (Crs:), was 4200 
ml. (estimated normal for patient’s weight 
of 130 Ibs.:1742 ml.). Arterial blood gas 
studies, performed after the patient hid 
undergone therapeutic phlebotomy and dur- 
ing irradiation to the skull when the hema 
crit was 49%, revealed a CO: content of 4 8 
CO, tension of 38 mm. Hg, O: car y- 


count was c.mm. wit 


was 
fluid 


230 mm 


( erebrospit 


less 


vols.%, 


Wa 
lin 
il 


Brody and Rodriguez: 


ing capacity of 19.5 vols.%. The blood pH 
was 7.40. These were all within normal 
limits 

On September 29, 1960, in the operating 
room, a ventriculogram was done which dem- 
onstrated marked dilatation of the ventricular 
system consistent with internal hydrocephalus 
ind a posterior fossa craniotomy per- 
formed. The 


covered with numerous, 


cerebellar hemispheres were 
extremely friable, 
dilated, small blood vessels and the appear- 
ince was compatible with a macroscopic 
diagnosis of a cerebellar hemangioblastama. 
\ biopsy of the tumor was taken and, because 


it was hazardous to attempt any further 


extirpative surgery, a Torkilsen procedure was 
done to by-pass the obstruction to the flow 
# cerbrospinal fluid. Microscopic examination 
f the biopsy confirmed the clinical 
sion ot cere be llar he mangioblastoma 

Prior to surgery, on admission, a series of 
phlebotomies were begun and approximately 
500 ml. of blood were removed daily from 
September 26, 1960, up to and including 
September 30. 1960. On October 14, 1960 
Roentgen-ray therapy to the tumor was be- 
nin which terminated on December 12, 1960 
the correlation between the patient’s hema- 
tocrit response and phlebotomy and _irradia- 
n is illustrated in Fig. 1. There was no 
following the 
rse of Roentgen-ray treatments and_ the 
tient was transferred, therefore, to another 


irological improvement 


titution for domiciliary care 
ERYTHROPOIETIN sTUDIES. In order to 
termine whether the patient's plasma 
had an increased erythropoietic stimu- 
ting ability as compared to normal 
inemic pl: isma, the upti ike of Feso 
the red blood cells of rats was as- 
d by a modified Goldwasser tech- 
(Ke ighle et al.‘*). Control pli iS- 
were obtained from a healthy indi- 
ial and a_ patient with chronic 
merulonephritis with azotemia. Each 
vy was done in triplicate using 3 
tor each plasma. 
ie method consisted of injecting 
ithy, normal, nonfasted, 200 gm. 
e Holtzman rats intrape sritoneally 
| 2 ml. of test plasma. Fasted and 
ophysectomized rats were not em- 
ed because such preparations may 
altered erythropoiesis that may 
nay not respond in normal fashion 
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to an erythropoietin and because any 
agent that is the physiological governor 
of erythropoiesis should be capable of 
producing a measurable erythropoietic 
response in a normal animal ( Rambach, 
Cooper and Alt**). Twenty-four hours 
later, 0.5 ml. of Fe; Cl, solution con- 
taining 0.3 pc. of Fesy was injected into 
the rat's Eighteen 
hours later 0.1 ml. blood was obtained 
from the rat’s tail, the plasma separated, 
and the radioactivity of the washed 
red cells measured in a scintillation 


saphenous vein. 


well-counter. The results of this assay 
No signifi- 


cant differences were noted in these de- 


are summarized in Table 
terminations. 
TABLE 1.—Fex INCORPORATION INTO 


RAT ERYTHROCYTES 
Average of 


No. of Absolute 
Plasma Source Rats Counts/ Min. 
Patient with tumor 3 123 
Patient with azotemia 3 129 
Normal control 3 11] 


Discussion. The pathogenesis of this 
type of polycythemia or erythrocy- 
themia has not been delineated and 
there are several variable factors which 
complicate the problem. For example, 
out of a group of 48 cerebellar heman- 
gioblastomas, which included 14 solid 
tumors, 25 combined solid and cystic 
tumors, and 9 pure cystic tumors, only 
10 of the 14 solid neoplasms were ac- 
companied by polycythemia (Cramer 
and Kimsey’). This observation would 
seem to indicate that the tumor type 
may be of importance it 1 determining 
whether polycythemia will be present. 
Moreover, in 14 cases of subtentorial 
hemangioblastomas, polycythemia was 
not observed suggesting that tumor 
location may be an —— factor 
in influencing erythropoiesis (Carpen- 
ter, Schwartz and Walker?). In addi- 
tion, hypothalmic disease, per se, as 
the result of pressure either by tumor 
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(Haynal and Graf!') or by 
plastic hydrocephalus ( Primrose”? ), 
depression of the respiratory center 
(Holmes, Kredel, and Hanna") or 
injury to the diencephalon (Shulkof 
and Matthies**) may all be important 
in the altered control of normal eryth- 
ropoiesis inasmuch as erythrocythemia 
has been reported in combination with 
each of these entities. 


nonneo- 


The most attractive hypothesis, how 
ever, to explain the syndrome of poly- 
cythemia and cerebellar hemangio- 
blastoma is that the tumor itself se- 
cretes an erythropoietin or an erythro- 
poietin-like This is 
on several clinical and experimental 
First, it has been noted 
that polycythemia has been associated 
with endocrine neoplasms, particularly 
tumors of the adrenal and _ pituitary 
glands (Cushing®, Hurxthal and O’Sul- 
livan't) and masculinizing tumors of 
the ovary (Gottschalk and Furth", 
Kepler, Dockerty and Priestley's ). In 
this regard, it should be stated that 
adrenocortical steroids and androgens 
have been used therapeutically, 
some limited success, to stimulate 
erythropoiesis. In addition, a similar 
combination has been reported with 
carcinomas of the liver (McFadzean, 
Todd and Tsang!) and uterine fibro- 
mvyomata (Singmaster*’). Also of in- 
terest is the fact that both neoplastic 
and nonneoplastic renal lesions such as 
renal DeMarsh and Warm- 
ington® ), hypernephromas ( Berger and 
Sinkoff' ), hydronephrosis (Cooper and 


substance. based 


observations. 


with 


Tuttle®) and congenital polycystic kid- 
neys ( orssell®) have been associated 
with erythrocythemia. Most data up 


to the present suggest that the kidney 
is more intim: ately associated with 
erythropoietin than any other body 
tissue (Jacobson et al. 16) This conce pt 
is supported by the fact that produc- 
tion of erythropoietin in rats and rab- 
bits after bleeding or administration of 
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cobalt was impaired only after the sur- 
gical removal of both kidne *ys. In addi- 
tion, animals with bilateral ligation of 
the ureters producing an elevation of 
the blood urea nitrogen comparable to 
that of nephrectomized animals were 
still capable of producing erythropietin 
strongly suggesting that azotemia, per 
se, does not necessarily decrease eryth- 
ropoietin production (Jacobson et al.'*) 
Erythropoietin activity was not found 
in extracts of liver, spleen, 
brain and muscle 
mals (Gordon et al.” ) 


thymus, 
of anemic ani- 
However, there 
is experimental evidence to suggest 
that liver, 
may also synthesize an erythropoietin 
and that the kidney may not be the 
sole source of this substance (Osnes-” ). 

The most important link, however, 
between theory and fact is that on two 
tumor fluid or extract has 
experimentally stimulated erythropoie- 
sis in Saline extracts of a hy- 
showed 


ay 
ung, 


other organs, such as the 


occasions 


animals. 
pernephroma erythropoietic 
stimulating activity significantly greater 
than that obtained with extracts from 
normal renal tissue or from a hyper 
nephroma unassociated with erythro 
cythemia ( Hewlett et al.’*). Of partic 
ular relevance to the present situation 
is that fluid aspirated from a_ cystic 
cerebellar hemangioblastoma showed 
marked erythropoietic stimulating ac 
tivity as compared to normal plasma 
and cerebrospinal fluid. No erythro 
poie tic activity was noted in the pl: asma 
in this instance (Waldman and Levin*® 
The decrease in the hematocrit in the 
present patient following irradiation i: 
compatible with the idea that the tu 
mor secretes a humoral factor havin: 
an erythropoietic function, although i 
does not necessarily prove this concept 
Initially, the hem: itorit fell to 47%, an: 
during therapy rose to 50% and 55 
but did not return to pretreatmer 
levels. These results suggest that in 
jury to the tumor may have been ass« 
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ciated with a return to normal or near 
The moderate 
hematocrit during the treat- 
vy indicate that the 
tumor became partially radio-resistant, 


had 


normal erythropoiesis. 
rise of the 
ment course may 
had stopped regressing in size « 
a new growth phase. 
The failure to demonstrate a plasma 


undergone 


erythropoietic substance by Fes9 incor- 
poration studies is in accord with the 
case cited from the literature and may 
be to three In the first 
place the plasma may have contained 


due reasons. 
an erythropoietin which was not very 
potent. Also, the 
heen responsive to the injected plasma 
either of the they were 
prepared or the small amount of plasma 


animals may not have 


because wal 
employed. The results of similar in vivo 
have varied many times with 
both these factors (Keighley et al.‘ 

Finally, if the tumor does produce or 


assays 


synthesize an erythropoietin it may be 
rapidly fixed in the bone marrow ‘sub- 
sequent to its liberation and not re- 
vealed by this type ot assay. 

It interesting to in passing 
that hypercalcemia associated with var- 
ious types of tumors such as broncho- 
carcinoma (Couner, 


is note 


Thomas and 
Howard') and hypernephroma Plimp- 


venic 
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ton and Gellhorn?!) may be another 
“humoral” syndrome. These observa- 
tions suggest that the tumors either 
produce a parathormone-like substance 
or inject something into the blood 
stream which stimulates the parathy- 
roid glands leading to all the signs 
of hyperparathyroidism. The analogy 
may be further extended by the fact 
that both the polycythemia and the 


metabolic abnormalities may disappear 
when the respective neoplasms are re- 
moved surgically. 

Summary. |. patient with a cere- 
bellar hemangioblastoma 
with polycythemia 
is de scribed. 


associated 


ervthrocvthemia ) 


2. Subsequent to phlebotomy, irradi- 
ation to the tumor appeared to prevent 
a return of the hematocrit to the 
normal pre-treatment levels. 


ab- 


3. Although a plasma erythropoietin 
was not demonstrated by Fes incor- 


poration into rat erythrocyte ‘s it is sug- 
gested that tumor injury or destruction 
may have influenced the return of 
erythropoiesis to more normal levels. 

1. The syndrome of neoplasm and 
polycythemia may be related to the 
humoral control of erythropoiesis. 


with thanks the cooperation ot the Surgical 


Service, Neurosurgical Section, Veterans Administration Hospital, Coral Gables, Florida, in 
taining plasma samples for assay in the management of this patient. 
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SUMMARIO IN INTERLINGUA 
Hemangioblastoma Cerebellar e Polycythemia (Erythrocythemia ) 


1. Es describite un patiente con un hemangioblastoma cerebellar associate 
con polycythemia (erythrocythemia 

2. Post phlebotomia, irradiation al tumor pareva prevenir un retorno del 
hematocrite al anormal nivellos pre-tractamental 

3. Ben que nulle erythropoietina del plasma esseva demonstrabile per | 
incorporation de Fes, in erythrocytos de ratto, le suggestion es facite que un 
injuriation del tumor o le destruction de illo exerceva possibilemente un influ 
entia super le retorno del erythropoiesis a nivellos plus normal. 

4. Le syndrome de neoplasma e polycythemia es forsan relationate con |e 
regulation humoral del erythropoiesis. 
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Hints, Parsons and have 
iluated the effectiveness of oral 
tisone and DOC injection or im- 
ntation in 27 subtotally and 17 
lly adrenalectomized patients in 
series of hypertensives reported by 
ferth et al.’*°, In all of the former 
pathectomy had been performed 
vell. They reached the conclusion 
this combination of steroids re- 
in dysadrenocorticism. evi- 
e of hypoadrenocorticism, they 
| the melanosis, the delayed excre- 
of water, the azotemia, the hyper- 


kalemia, and the relative hypoglycemia 
observed in some of their patients. On 
the other hand, the demonstration of 
impairment of glucose tolerance and 
the development ot obesity pointed to 
the simultaneous presence of hyper- 
adrenocorticism of the cortisone type. 

We, too, have found that DOC and 
hydrocortisone or cortisone therapy in 
insufficiency, though 
highly effective clinically, may none- 
theless leave a patient with residual 
hyperpigmentation, a tendency to 
obesity, a fasting relative hypoglycemia, 


adrenocortical 


ipported by grants from the American Cancer Society, the American Medical Association 


the John A. Hartford Foundation. 
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and a delayed excretion of water loads. 
However, in our patients the glucose 
tolerance tests and the toler- 
ance tests appeared normal in terms 


insulin 


of the absolute changes, and there were 
only rare abnormalities of nonprotein 
nitrogen (NPN) or electrolytes. Our 
patients had spontaneous Addison's 
disease in contrast to the surgically in- 


duced hypoadrenocorticism in the 
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mg. daily except for increases to 50 mg. or 
more per day during respiratory infections or 
other 

Two of the patients, V.L 
diabetes mellitus for 2 and 


the diagnosis of 


illne sses. 

R.B., had 
4 years prior to 
The latter 
did not ameliorate the intensity of the dia- 


and 
Addison’s disease 


betes as judged by insulin requirements. One 
of these 2 patients, R.B., also had a life-long 
goiter which proved at operation to be thy- 
Fig. l 


demonstrated 


Auto-immune antibodies 


(W itebsky et al34 


roiditis 


wert 


Fig. 1.—Schmidt’s syndrome, that is, thyroiditis in a patient with Addison’s disease. 


Patient R.B. noted an enlargement of her neck since childhood. 
developed diabetes mellitus and 4 years later Addison's disease appeared. At 
thyroidectomy she was euthyroid with a serum PBI of 6.8 ug. per 100 ml. 


At the age of 31 sh: 
the time ot 


The above sectio: 


( 125) shows a nonspecific thyroiditis which would be difficult to distinguish from the 


subacute type. (Kindly supplied by Dr. E. 


series studied by Hills, Parsons and 


Clinical Materials. Thirteen patients with 
Addison’s disease, all of whom failed to show 
the expected rise in urinary 17-ketosteroids 
and 1l-oxysteroids after 200 units of ACTH 
I.M. per day for 7 days, were available for 
study. They had been under treatment in 
this clinic for 0.5 to 15 years with DOCA 
pellets, 2 or 3 implanted annually, and since 
1951 cortisone or hydrocortisone, 25 or 20 


L. Heller of the Shadyside Hospital. ) 


Shulman and Witebsky*°). The combinatio 
of Addison’s and _ thyroiditis 
Schmidt’s syndrome (Schmidt?5, Sloper®! 

In no instance have we identified tl 
pathogenesis of the Addison’s disease. On! 
one of the patients, R.W., had clinical tubcr- 
culosis (Pott’s disease). This is now inacti 
None of the patients showed calcification 
the adrenal area. 


disease 


Results. a. CLINICAL status. Inabil ty 
to control appetite and prevent und 
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weight gain was the only complaint 
offered spontaneously by 5 of the 13 
patients. The review of systems proved 
negative. Information on sexual inter- 
est and performance is inadequate but 
2 of the patients admitted a decrease 
in libido. 
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failure to continue with hydrocortisone 
therapy. There was a prompt response 
to replacement with massive dosages 
of this steroid. 

None of the patients has died. They 
represent all of the cases of this dis- 
order that have come under our care 
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Fig. 2.—Addisonian crisis. 


This 50-year-old patient 


be | 
12 


Addison's ast 


+ 
am 

A 12 

V.M 


with known 


under DOC-hydrocortisone therapy developed a crisis following a gastroenteritis during whicl 


she omitted her daily intake of hydrocortisone 
stimuli disappeared with hydrocortison 


The physical examination revealed 
normal blood pressure and hyperpig- 
mentation in all, moderate obesity in 5, 
and scant or absent pubic or axillary 
hair, or both, in about half of the pa- 
tients (Table 1). There was no evi- 
dence of orthostatic hypotension upon 
specific testing. 

An adrenal crisis developed in but 
one of the patients (V.M.) (Fig. 2). 


This followed upon gastroenteritis and 


The 


hypotension and unresponsiveness t 


idministration 


since the advent of cortisone and r¢ 
lated 11-oxvysteroids. 

B. BLOOD AND SERUM SOLUTES. The re 
sults of all analyses of blood for suga: 
and NPN and of serum for carbon diox 
ide, sodium, and potassium in Addi 
sonian patients under treatment wit! 
DOC and cortisone and hydrocortison: 
by methods in regular use in this lal 
oratory (Danowski et al.*) are show 
in Figs. 3, 4 and 5. 
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Occasional slight elevations of whole blood nonprotein nitrogen levels in DOC- 


cortisone or hydrocortisone-treated Addisonian patients 
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Though occasional hyponatremia, hypokalemia, and low serum CO, values do occur 
Addison’s disease treated with DOC and oral cortisone or hydrocortisone, the bulk of tl ; 
values are within the average range recorded in control subjects of comparable age. | 
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There were occasional low blood average range for healthy adults 
sugar values or elevations of whole (Danowski and Moses*) 


blood NPN. Also at times low serum The serum total protein, albumin 
carbon dioxide and sodium concentra- globulin, calcium and phosphorus 
tions and hyperkalemia have been pres- | values were within the normal range it 


ent. Most of the values were within the repeated observations. Serum magne- 
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treated Addison’s disease. 
two top figures indicate the responses in healthy controls. The blood sugar curves in 


Addison’s disease shown below the controls are essentially similar However, the 
nal relative hypoglycemia at zero hour in Addison’s disease is to be noted. Also 
nal low values are recorded toward the end of the tolerance. These patients were all 


ig cortisone or hydrocértisone, 20 to 50 mg. per os and 2 pellets of DOC had been 
ted 
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sium levels (Titan yellow method 
| Hirschfelder and Serles*]) were be- 
tween 1.05 and 1.57 mg. per 100 ml. 
in the 3 patients studied, V.M., R.W.., 
and R.B. 

C. EXCRETION OF WATER LOADs. 
loading in accordance with the pro- 
cedure of 
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was followed by delayed excretion in 
almost all of the patients tested while 
under treatment with DOC and eithe 
cortisone or hydrocortisone (Table 1) 


It is noted that by the Soffer-Gabrilove 


criteria, that is, 1500 ml. intake with 
a 1200 ml. or greater urine volume in 
the succeeding 5 hours in normals and 
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Fig. 7.—Intravenous insulin tolerance test in treated Addison’s disease 
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800 ml. or less in adrenocortical insufh- 
ciency'**, the water excretion was also 
abnormal in all but patient A.P. 

D. GLUCOSE TOLERANCE TESTS. Levels 
of blood sugar prior to and following 
administration of glucose intravenous- 
ly, 0.5 gm. per kg., or per os, 1.75 gm. 
per kg. of body weight, in treated 
Addisonian patients and in healthy 
control subjects are shown in Fig. 6. 

Despite replacement therapy — the 
Addisonian patients tended to have 
lower concentrations of sugar at the 
start and at the end of the tolerance 
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some of our patients with hy poadreno- 
corticism (Fig. 7) but the degree of 
induced hypoglycemia was the same. 
The hypophosphatemia which oc- 
curred during the insulin tolerance tests 
was of the same order of magnitude in 
the two groups. 
|7-KETO- 
|7-OH-CORTICOSTEROIDS. 
The urinary output of 17-ketosteroids 
( Holtorff and Koch'® ) tended to be low 
in our DOC-cortisone or hydrocortisone 
treated Addisonian patients while the 
excretion of 17-OH-corticosteroids as 


F. URINARY EXCRETION OF 
STEROIDS AND 


rABLE 2. URINARY GONADOTROPINS IN TREATED ADDISON'S DISEASE 
Mouse Uterine Unit 

N.H 

NLR 

A.P Dead 

GB. Dead Dead Den In 

VM 

R.B 


However, in terms of the blood sugar 
ncrement and rates of rise and return, 
the curves are comparable in the two 
Sroups. 

The serum inorganic phosphorus 
levels were essentially the same in the 
\ddison’s disease patients and the con- 
trols prior to, during, and at the end 
t the two tvpes of glucose tolerance 
tests. 

E. INSULIN TOLERANCE TESTS. Crvstal- 
ine insulin of the short-acting type, 
presumably containing a small amount 
{ glucagon, was administered intra- 
venously 0.1 unit per kg., immediately 
itter dilution with 0.9% saline in a ratio 
t 1 to 9 to facilitate measurement. 
One of the 2 patients with Addison's 
disease and pre-existent diabetes ap- 
pears in these figures (R.B. in Fig. 7). 

Again the fasting and final blood 
sugar levels appeared unduly low in 


Porter-Silber chromogens=" was within 
the average range 

G. GONADAL FUNCTION. The menstrual 
history may be summarized as follows: 
two of the patients had been hysterec- 
tomized. Amenorrhea, probably meno- 
pausal, appeared at age 46 in A.M.. 
In the others, the evcles remained un- 
changed prior to and during therapy. 
In N.H., irregularity was a life-long 
teature. 

One of the patients, A.P., became 
pregnant and delivered a normal child 
during therapy. No changes in her 
dosages of DOC or adrenal steroids 
were needed. 

The urinary gonadotropins in this 
group of patients (Table 2) were un- 
remarkable. N.H. showed the increase 
which occurs in menopause or ovarian 
failure. 

Discussion. Though several alterna- 
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tive programs of therapy of Addison's 
disease may be used, almost all include 
replacement by electrolyte-regulating 
steroids as well as 11-oxysteroids of the 
cortisone-hydrocortisone type. We have 
used a schedule of DOC pellet implan- 
tation and cortisone and hydrocorti- 
sone per os because of its simplicity 
and effectiveness. The pellets protect 
against electrolyte disturbances when 
gastroenteritis or other factors inter- 
fere with a regular intake but they do 
not of course provide a supply of 11- 
oxysteroids. In our series, androgen or 
estrogen therapy has not been used. 

On DOC pellets and 11-oxysteroids 
evidence — of dysadrenocorticism is 
seen. This consists of melanosis, obes- 
ity, fasting hypoglycemia and delayed 
excretion of water loads. Despite this 
the patients feel very well, and 
survive respiratory infections and 
major surgery successfully prov ided 
the intake of hydrocortisone is main- 
tained or, preferably, increased. These 
adjustments in dosage are made by 
the pé atients. Particular care must be 
taken to emphasize the need for injec- 
tions of hydrocortisone, 100 mg. or 
more per day during illnesses which 
interfere with intake. 

It might well be desirable to main- 
tain blood sugar, blood NPN and serum 
electrolyte levels of the Addisonian 
patient within the normal range at all 
times. Serial observations over a 2-vear 
period in more than 80 healthy male 
prisoners failed to show any compar- 
able deviations from the average range 
( Danowski and Moses* ). It may be pre- 
sumed, therefore, that the ther: apy em- 
ployed in our Addisonian patients does 
not duplicate endogenous adrenocorti- 
cal secretion and other regulatory 
mechanisms. Though this could stem 
from a failure to dupiicate the particu- 
lar steroids supplied in health, it could 
also reflect the inadequacy of intermit- 
tent therapy compared to a secretion 
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closely regulated by teed-back. None 
theless, the fact remains that the occa- 
sional deviations from optimum or ay 
erage values recorded in our patients 
aay. DOC-pellet and oral cortisone 

* hydrocortisone therapy do not ap 
wi ar to be associated with adverse 
effects. 

Some comment is warranted concern 
ing the problem of Addisonian crises 
Patients with unrecognized or un 
treated Addison's disease may die sud 
denly in a crisis following minor infec 
tions or surgical procedures. This acute 
complication may be characterized by 
vomiting 
circulatory collapse, pulmonary edema 


fever, prostration, nausea, 
and death. Hyponatremia and hy per 
kalemia m: LV, but need not, be present 
There are several explanations that may 
be advanced for such crises and sud 
den deaths: 1) potassium intoxication 
2) circulatory collapse resulting from 
wastage of sodium, chloride and wate 
in urine or segregation in tissues with 
depletion of extracellular and plasma 
volumes, diminished cardiac output 
and circulatory shock, 3) hypoglycemia 
as a consequence of the carbohydrat: 
disturbance which is an integral part 
of Addison's disease, or 4) insufficient 
supplies of some factor or factors, pri 
sumably adrenocortical steroids of the 
hydrocortisone type, necessary for thi 
function of crucial cells and tissues un 
der conditions of stress. Though all « 

these factors may be operative in a pai 
ticular crisis, this is not necessarily s 

It is unlikely that potassium accumul 

tion and intoxication play a role in th 

collapse and death since cardiotox: 
levels, though recorded (Marks and 
Feit'’), are rare. Also, Addisonian 
crises continued to occur in patients in 
whom water, sodium, chloride, and 
potassium metabolism was effective! 
controlled with .a_ synthetic Dé 

(Loeb'®, Bartels and Johnson! ), which 
has no significant action on carbo! v- 
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drate metabolism and which represents 
only a_ partial replacement of the 
steroids known to be deficient in Addi- 
son's and related conditions. 
Finally, the fact that an Addisonian 
crisis occurring in the absence of any 


disease 


electrolyte or water disturbances with 
out hypoglycemia is immediately re 
sponsive to large amounts of cortisone 
or hydrocortisone suggests that deficits 
of this class of steroids can be the chief 
factor (Lenti, Molinatti and Pizzini', 
Lipsett and Pearson'*, Schwarz*" ). 

A. TREATMENT Ol 
CORTICAL 
advent of 


CRISES IN ADRENO- 
Prior to the 
hvdrocortisone, 


INSUFFICIENCY. 

cortisone, 
and related steroids the chief reliance 
Was placed on adrenocortical extracts. 
However, it is obvious in retrospect that 
these were which 


given in amounts 


were much smaller than those neces 


sary even for the maintenance of a 
newly-adrenalectomized adult. Such 
patients received plasma, physiologic 
saline, and glucose to correct the circu- 
latory collapse and any tendency to 
hypoglycemia. Steroid replacement at 
DOC to restore 


fluids to normal 


that time consisted of 
lectrolytes and body 
d adrenocortical extract as a source 
steroids of the hydrocortisone type 
correct the carbohydrate disturbance 
| any other deficiencies. 
Vith the availability of cortisone 
| its congeners for use in mainte- 
ice programs, the frequency of crises 
diminished and the treatment of 
that may develop has been made 
more effective (Fig. 2). The key 
icament is hydrocortisone or -an 
valent steroid administered intra- 
usly in amounts sufficient to pro- 
up to 500 mg. or more in 24 hours 
wland et al."'). Plasma, extracel- 
fluid replacement and glucose are 
oyed as indicated. Though some 
ers feel that the chief or the sole 
it in most Addisonian crises is the 
tage of hydrocortisone, it is ob- 
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electrolyte, water, and 
carbohydrate disturbances which may 


vious that any 


be present should also be corrected 
and the circulation supported as need 
arises with plasma, plasma substitutes 
and pressor agents. The fact that pred- 
nisone and prednisolone and some of 
the related steroids do not correct renal 
sodium wastage should be taken into 
account in programing the therapy of 
a crisis. Administration of saline in ex- 
cess of replacement needs must, how- 
ever, be avoided. 

B. LIFE EXPECTANCY IN 
Prior to the 
had 


longed survivals of 


ADDISON DIS- 
advent of DOC, 
noted pro- 


EASE. 
occasional 
Addison's 
patients maintained on sodium chlo- 
ride with or without 
Thus, of the 
116 cases which he reported in 1931, 
3 had survived 18, 17 \ 
respectively Rowntree 
and Snell? However, most patients 
did not fare as well. Thus, in the Gutt- 
man series of 566 collected cases those 


Rowntree 


disease 


supplements 
adrenocortical extracts. 
and 15 vears, 
( Rowntree=", 


with tuberculosis lived on the average 


of only 13.3 2.55 months following 


diagnosis while those with atrophy sur- 
vived 34 14 months’. 

These low figures were raised some- 
what when DOC first became available, 
judging from the patients reviewed by 
Thorn, Dorrance and Day*" 
others ( Moehlig'* Thus, in 1942 
Thorn, Dorrance and Davy" estimated 
that the one and one-half year mortal- 
ity without therapy With 
adrenocortical extract and salt, it was 
reduced to 44%, while with DOC it de- 
creased to 14%. 


and by 


was 63%. 


Substantial improvement in survival 
had to await the availability of corti- 
sone, and their 
geners. Though statistics are as vet 
inadequate, the 
workers indicate 


hydrocortisone con- 
experiences of all 
that 
have greatly lengthened life expectancy 


these steroids 


in Addison's disease with and without 


I 
rt 

3 
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other possible limiting factors such as 


tuberculosis, malignancy, vascular dis- 
ease, and others (Browne ect 
Poulsen?! ). The fact that current ther- 


apy does not restore the patient en- 
tirely to normal necessitates caution in 
predicting that life expectancy is no 
longer shortened in uncomplic: ated and 
adequately treated Addison's “ase. 

Summary and Conclusions. Thir- 
Addisonian patients tre aa up 


to 10 years by annual implantation of 


teen 


two pe ‘lets of de oxycorticoste rone ace- 
tate and daily about 25 
mg. of cortisone and 20 mg. of hydro- 


ingestion of 


cortisone usually had essentially normal 
Cl, Na, K, Ca, 


organic phosphorus, albumin, globulin 


levels of serum COs, in- 
and cholesterol during periodic exami- 
nation. low fasting 
sugar, serum sodium, and serum CO. 
levels and slight elevations in blood 
NPN and serum potassium were 


Occasional blood 


re- 
corded. 

. The excretion of water loads 1 
mained delayed in most of the patients 


with Addison’s disease under treat- 
ment. 
3. A tendency to fasting hypogly- 


cemia in these treated Addisonian pa- 


tients did not affect the usual rises in 
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blood sugar during oral or intravenous 


glucose tolerance tests. This was also 
true of the serum inorganic phosphorus 
decrease, indicating that the disposal 
of carbohydrate occurred at a compar 
able rate in the two groups. 

1. During insulin tolerance tests the 
degree of hypoglycemia and hypophos 
phatemia was the same in treated hypo 
adrenocorticism and in controls, indi 
cating that the 


poglycemia 


tendency to fasting hy 
represented a homeo 
that 
drate metabolism was grossly normal. 
17-ketosteroids tended to 
low and the 17-OH-corti 
( Porter-Silber chromogen 
excretion was normal in patients on 
DOC and cortisone and hydrocortisone 
6 Despite residual hyperpigmenta 
tion and other evidences of incomplete 


static adjustment and carbohy 


5. Urinary 
remain 


costeroid 


ly corrected hypoadrenocorticism, the 
felt well. There 
definite trend to 
because of the excellent appetite. 


patients have was 
obesity 


There 


however, a 


have been no deaths. 
7. An adrenal crisis occurred in on 
patie nt who omitted hydrocortison 


The 


remedia 


during a pe ‘riod of gastroe nteritis. 
ot 


measures 


origins such crises and 


are discussed. 
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SUMMARIO IN INTERLINGUA 


Therapia a Cortisona-Disoxycorticosterona in Morbo de Addison: 
Insignificantia Probabile de Dysadrenocorticismo 


|. Dece-tres patientes con morbo de Addison, tractate durante periodos de 

sque a 10 annos per le implantation annue de duo ballettas de acetato de 
lisoxycorticosterona e le ingestion diurne de circa 25 mg de cortisona e 20 mg de 
drocortisona, habeva al occasion del majoritate del examines periodic nivellos 
ral essentialmente normal de CO,, Cl, Na, K, Ca, phosphoro inorganic, 
bumina, globulina, e cholesterol. Esseva_ registrate occasionalmente basse 
lores pro le sucro de sanguine in stato jejun, pro natrium seral, e pro le CO, 
ral e leve elevationes del nitrogeno non-proteinic del sanguine e del kalium 

SeTo., 

Le excretion de cargas de aqua remaneva retardate in le majoritate del 

tientes addisonian sub tractamento. 

Le tendentia de hypoglycemia in jejuno in iste tractate patientes addisonian 
afficeva le usual augmentos del sucro sanguinee in tests de tolerantia pro 
osa oral o intravenose. Le mesmo valeva pro le reduction del phosphoro 
ganic del sero. 

In tests de tolerantia pro insulina, le grado de hypoglycemia e de hypo- 
sphatemia esseva le mesme in patientes sub tractamento pro hypoadreno- 
cismo e in subjectos de controlo, lo que indica que le tendentia hypoglycemic 
juno representava un adjustamento homeostatic e que le metabolismo de 
rato de carbon esseva grossiermente normal. 

Le 17-cetosteroides del urina tendeva a remaner basse, e le excretion de 
'H-corticosteroide (chromogeno Porter-Silber) esseva normal in patientes 
tractamento con disoxycorticosterona e cortisona e hydrocortisona. 


) 
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6. In despecto de residue hyperpigmentation e altere indicationes de un incom- 
pletemente corrigite hypoadrenocorticismo, le patientes se porta ben. Esseva 
notate, tamen, un nette tendentia ad obesitate a causa del excellente appetito. 
Nulle morte ha occurrite in iste serie. 

7. Un crise adrenal occurreva in un patiente qui omitteva le hydrocortisona 
durante un periodo de gastroenteritis. Es discutite le origines de tal crises e 


le correspondente mesuras remedial. 


| 


ACUTE THROMBOTIC OCCLUSION OF THE 


A THEROSCLEROTIC 


COMMON ILIAC ARTERY 


A STRESS SYNDROME 


By Lester Bium, M.D. 


ASSOCIATE SURGEON FOR PERIPHERAI 


From the Department of Surgery, The 


THI 
site of 


aortic bifurcation is a common 

severe atherosclerosis in the 
middle-aged and elderly. Closure due 
to this disease process is usually grad- 
ual, permitting the development of 
collaterals sufficient to preserve the 
viability of the inferior extremities. In 
the absence of embolism, sudden aortic 
obturation is a rarity. 

There is, however, a morbid situa- 
tion in which acute thrombotic occlu- 
sion of an atheroslerotic common iliac 
irtery occurs in conjunction with a dis- 
ease process elsewhere in the body. 
The following 5 cases, all seen within 
some months of each other, exemplify 
the serious nature of this syndrome. 
Case Reports. case 1. E.M., a 60-year-old 
hite man was admitted to Mount Sinai 
spital on April 2, 1960. Because of re- 
rrent epigastric distress and the finding of 


lIlstones on cholecystography, he had been 
mitted for operation. He had enjoyed good 
ith in the past except for some peripheral 


rial insufficiency. Cholecystectomy was 


formed on April 4, 1960. There was some 
ominal distention postoperatively On 
ril 9, the fifth day after operation, the 


ent was suddenly seized with severe pain 
the right leg cold and 
te with absence of all sensation and move- 
t below the knee. The right femoral pulse 
ppeared., 
consultant stated that this clinical pic- 
in a eurhythmic patient with a history 
revious arterial disease following a surgi- 
rocedure, indicated a diagnosis of acute 
ibotic right common 
artery. Anticoagulants and _fibrinolysin 
administered. Three days later an epi- 
block with novocaine proved of no 
On the fifth day after the complication, 
er consultant performed multiple ilio- 


which became 


occlusion of the 


Mount Sinai Hospital 


VASCULAR DISEASES 


New York, New York 


femoral arteriotomies, with irrigation and re- 


moval of thrombus. This procedure did not 


Finally 


( omplic ation, and 


on the eighth 
13 days after 
above-knee 
Ten days thereafter 
higher 


result in improvement 
day of the 
cholecystectomy, an amputation 
Was performed { April 
27, 1960) a reamputation was per- 
formed. The patient left the hospital on June 
22, 1960, in poor condition and subsequently 
died at home 

M.G., an 80-year 
was admitted to Mount 
October 99. 1958. because 


bleeding of one year's duration 


old, white man 
Sinai Hospital on 
of recurrent rectal 
He had pre- 


enjoyed good health except for one 


CASI 


viously 
episode of coronary infarction 

On the original examination, it was noted 
that the femoral, popliteal and dorsalis pedis 
palpable bilaterally 
enema Teve aled the pres nee of 
constricting lesion of the sigmoid colon 

On November 6, 1958, a left hemicolectomy 
was performed The 
well at first, but 
noted that. the 
was cold and 


pulses were 


Barium 
an annular, 


patient seemed to do 
the following day it was 
entire left inferior extremity 
mottled up to the inguinal 
ligament. There was an absence of all pulses 
and oscillations. There 
low mid thigh 
the operating 


was no sensation be- 
The patient was returned to 
room and the bifurcation of 
the aorta exposed. It was markedly 
The left common iliac artery was 
with a fresh which ex- 
tended down into the femoral. Despite mul- 
tiple arteriotomies and left lumbar sympa- 
thectomy, the condition of the extremity re- 
mained unchanged. The patient 
November 9, 1958 

case 3. A.H., a 75-year-old man, who had 
previously enjoyed good health, was admitted 
to Columbus Hospital, February 12, 1960, 
because of increasing pain and coldness of 
the left lower extremity. There was some dis- 


athero- 
sclerotic. 


occluded thrombus 


expired 


comfort in the lower abdomen as well and 
the patient was certain that his symptoms 
began after a heated argument. On exami- 
nation, the patient appeared uncomfortable 
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but not acutely ill. The chief abnormality 
was the coldness and pallor of the entire left 
inferior extremity with a complete absence 
of all pulses and oscillations. However, epi 
critic sensation was normal on admission. In 
arrhythmia, a diagnosis of 
acute thrombotic occlusion of the previously 
diseased left common iliac 


the absence of 


artery was made. 
In view of the finding of normal sensation it 
was felt that the collateral 
satisfactory. Accordingly a 


response Wwas 
regimen of bed 
rest, sedation and anticoagulation was begun. 

The following day it was obvious that coro- 
nary (anterolateral) had 
with deterioration of the 


occlusion occurred 
condition of the 
left leg which had become quite cold, cyanotic 
and insensate. Fibrinolysin was now added 
to the previous medication. During the second 
day, the clinical picture became increasingly 
one of severe coronary insufficiency and_ the 
blood pressure dropped from 200/110 mm. 
Hg to 140/90. The patient’s condition be- 
came progressively worse and he expired 
18 hours after admission. There was no nec- 
ropsy. All the clinical and laboratory 
ings substantiate a 
thrombosis 


find- 
served to diagnosis of 
coronary artery associated with 
thrombosis of the left common iliac artery. 

CASE 4. I.M., a 49-year-old housewife was 
admitted to Mount Sinai Hospital on June 25, 
1960, because of digestive 
the finding of gallstones and 
on roentgenography. In the past, she had 
suffered from recurrent paroxysmal tachy- 
cardia, fairly well controlled by quinidine. 
She had never suffered heart failure. Exami- 
nation was normal except for the patient’s 
obesity and lumbar scoliosis, a result of 
poliomyelitis in childhood. The electrocardio- 
gram was normal as were the other labora- 
tory tests with the exception of the above 
Roentgen findings. On June 26, 1960, chole- 
cystectomy and repair of the hiatus hernia 
were performed. After the operation, she 
was bothered by abdominal distention. At 
the beginning of the fifth day there was an 
onset of severe pain in the left leg and foot 
which became white and cold. The left thigh 
was mottled to the groin and anesthetic be- 
low mid thigh. A paroxysmal tachycardia had 
set in. There was a complete absence of 
pulses and oscillations in the left inferior ex- 
tremity with persistence of good pulses in 
the right. 

A consultant felt that the timing of this 
complication, its occurrence or the left side 
in the absence of arrhythmia and the marked 
extent of the involvement with complete col- 
lateral failure, all pointed to an acute throm- 
botic occlusion of the left 


symptoms and 


hiatus hernia 


common iliac 
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urtery. Another vascular event was suspected 
although it could not at that time be local 
A conservative regimen was advised and 
The electrocar 
showing 


ized 
a poor prognosis Was given 
interpreted as sinus 


othe 


diogram was 


tachveardia with characteristics sug 


embolism. The patient's 
condition rapidly deteriorated, the 
ture rose to 108° F. 


after operation and 


gesting pulmonary 
tempera 
and she expired on th 
seventh day within 24 
hours of the 
the left leg 
to be 


led into a freshly thrombosed left iliac artery 


sudden onset of symptoms in 


Necropsy revealed the diagnosis 


correct. The extensively diseased aorta 


(see Fig. 1 Pulmonary emboli were also 
present 
case 5. H.A., a 72-year-old white man 


Sinai Hospital on 
a complaint of sud 


was admitted to Mount 
January 25, 1960, with 
den, severe chest and left leg pain, both of 
12 hours’ duration. Because of the crushing 
chest pain, followed by the 
the left extremity, 
secting aneurysm was made. In the past he 
had been known to have a dilated thoracic 
aorta associated with left ventricular hyper- 
trophy and hypertension. A 
felt, 2 years before, in the right lower quad- 


severe pain in 


lower a diagnosis of dis- 


mass had been 
On physical examination, this elderly 
a regular pulse at 100 with 
of 200/120 mm. Hg. The 
were of poor quality with a 
murmur. There 
crackling rales at the bases and the 
liver edge was palpable 3 finger breadths 
costal margin. There was no fluid 


rant 

white 
blood 
he art 
soft al 


man had 
pressure 
sounds 

systolic were 


course 


below the 
in the abdomen and no recognizable masses 
The entire left extremity 
mottled and with neither pulses 
nor oscillations. The right femoral pulse was 


interior was cool 


insensate, 


weakly palpable. The electroc ardiogram gave 
of myocardial infarction. The pa- 
tient was rapidly digitalized and then oper 
ated on. Exposure of the bifurcation of the 
aorta 


evidence 


revealed no evidence of a dissecting 


aneurysm. The sharply angulated left com 
mon iliac artery was occluded by a fresl 
thrombus which extended down into the 


femoral. The pulsating right common ilia 
artery described a loop so that it lay in th 
right iliac 
the aorta, were markedly diseased, tortuous 
dilated and elongated. Despite multiple art 
riotomies, it was impossible to re-establish 

constant, pulsating blood flow. Any large 
procedure was prohibited by the condition o 
the patient. The following day, despit 
changes in the electrocardiogram indicatin 
that an coronary occlusion had _ be: 

taking place, the patient’s condition was fai: 


fossa. These vessels, as well a 


acute 


Blum: 


The left thigh and leg were packed in ice. 
On February 4, nine days after admission, 
i high, left-thigh amputation was performed 
ind the patient finally left the hospital March 
23, 1960. One year later, in January, 1961, 
he was getting about with the aid of 
thesis and cane 


pre 


The 


COMMON, 


PATHOGENESIS. basic anatomic 


situation is the stenosing, 


atherosclerotic disease of the lower 


aorta, bifurcation and_ iliac arteries. 


The leading to 
thrombosis have been recognized for 


mechanical factors 


manv vears ( Richardson* These in- 
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clude irregular narrowing of the 
lumen, tortuosity of the elongated ves- 
sel, ulceration of the intima, and loss 
of elasticity of the arterial wall. The 
resulting impedance of blood flow and 
intensification of turbulence in the 
stream are important factors in throm- 
bosis. The loss of intima is a most pow- 
erful stimulant to platelet and fibrin 
deposition. In short, examination of 
these extensively diseased specimens 
makes one wonder how blood flow can 
such altered 


be maintained through 


passages. 


1.—Necropsy specimen showing fresh thrombus in atherosclerotic common iliac artery. 
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An additional factor peculiar to this 
site is depicted in Fig. 2. Elongation 
of the entire aortic axis with fixation 
to the kidneys above, through the renal 
arteries, and the pelvis below at the 
hypogastric vessels, causes a distortion 
resulting in an increased aortic convex- 
ity to the left. As a result, the right 
common. iliac artery proceeds almost 
cephalad from its origin to describe a 
full circle in the right iliac fossa before 
it descends over the brim of the pelvis 
to its bifurcation. The 


iliac 


common 


Fig. 2. 
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effect of stress upon clotting of the 
blood is a well recognized phenomen. 
and 
evidence to substantiate shortening of 
the clotting time of whole blood (De- 
long, Uhlev and Friedman‘, Friedman, 
Rosenman and Carroll’, Knisely and 
and Bloch?, Shapiro and Wiener'’, 
Wright!!). Almost 40 years ago, Can- 
non and his associates first formulated 


There is experimental clinical 


this concept in a series of experiments 


(Cannon and Gray'*, Cannon and 


Mendenhall’ 


vessels caused by severe 


atherosclerosis at bifurcation of aorta 


artery arises on the opposite (caudal ) 
side of the twisted aorta and angles 
sharply to the left. It lies in the hollow 
ot the sacrum closely applied for 8 or 
10 cm., to the caudal surface of the 
terminal aorta. The acutely flexed angle 
of its origin undoubtedly accounts for 
the preponderance of left-sided iliac 
occlusions (4 of 5 cases). 

Finally, the occurrence of this major 
vessel occlusion in conjunction with 
another serious disease process indi- 
cates the likelihood of a stress factor. 
In all our cases, an acute medical or 
surgical situation was present. The 


In the cases presented above, th 
iliac artery occlusion was either a direct 
sequel to, or concomitant with, a surgi 
cal procedure or medical catastroph 
The mechanism whereby body stres 
can be manifested in an acute vascular 
reaction at the site of a chronic dis 
ease process was recently emphasize: 
by Key® and Roberts®. The former de 
scribed 6 cases in which silent thron 
bosis in the major limb arteries o« 
curred at some stage of convalescen: 
from major surgery elsewhere. He bi 
lieved that the operative stress tri¢ 
gered the mechanism leading to th 


| 
| 
| 
| 

a A JS 

| 
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| 


Blum: 


occlusion of previously diseased arter- 
ies. 

rHE CLINICAL PICTURE. Sudden inter- 
ruption of the blood flow through the 
common iliac artery produces a most 
severe ischemia of the affected inferior 
extremity. The entire leg and lower 
half of the thigh quickly become cold, 
mottled and insensate. Movement is 
impossible. There is an absence of the 
femoral pulse in contrast to the oppo- 
site member which is unaffected. When 
this condition suddenly arises in the 
postoperative patient, in the absence 
of arrhythmia, the diagnosis can be 
readily made. Evaluation is not as easy 
when the dramatic event follows or 
seems to precede a coronary thrombo- 
sis. 

The appearance of the patient indi- 
cates his critical condition. He is ap- 
prehensive, frequently 
with a rapid, soft pulse and shallow res- 
pirations. With recovery from the in- 


hypotensive, 


itial shock, absorption from the is- 
chemic extremity intensifies the toxicity 
ready present with resulting fever 
nd tachye: irdia. 

DIFFERENTIAL DIAGNOSIS. Because the 
reatment of iliac artery thrombosis 
hould be conservative, it is essential to 
‘clude three conditions which present 

similar picture but require operative 
eatment. These are embolus at the 
iac bifurcation, dissecting aneurysm 

cluding one common iliac artery and 
ptic thrombosis of the iliac artery. 

The important confirmatory observa- 

m in recognizing embolic occlusion 

the common iliac artery is the find- 

: of cardiac irregularity. Evidence of 

ronic valvular disease and a history 

previous embolic episodes strengthen 
diagnosis. In contrast to iliac throm- 
is, embolism does occur in the ab- 
ce of physiologic crisis elsewhere in 
body. Also, there is a preponder- 
e of embolic occlusion on the right 
ontrasted to the characteristic left- 
location of iliac thrombosis. 
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The difficulty of recognizing dissect- 
ing aneurysm. is well known. In one 
variety, the agonizing pain is originally 
retrosternal and then shifts to the 
interscapular region. Shortly following 
these symptoms, severe ischemia of an 
inferior extremity develops. An elec- 
trocardiographic tracing not consistent 
with coronary occlusion, particularly if 
some suppression of urine occurs, he ‘Ips 
sustain the diagnosis. A roentgenogram 
of the thorax may reveal a double 
shadow of the aortic wall. As demon- 
strated in Case 5, the differential be- 
tween this diagnosis and that of simul- 
taneous coronary and common iliac 
thrombosis may ‘be most difficult. 

Septic thrombosis of any large artery 
is a rarity. One year ago a case was 
seen in which, following a severe pelvic 
infection, the classical signs of com- 
mon iliac artery occlusion appeared. 
This young woman was immediately 
explored but a by-pass dacron graft 
from the aortic bifurcation around the 
suppurative process which involved 
long segment of iliac artery, failed to 
stay open because of a congenitally 
small femoral artery. The result was 
high amputation which would have 
occurred if the treatment had been 
conservative. 

TREATMENT. Our experience suggests 
that conservatism should dominate the 
regimen. It is not surprising that direct 
vascular attack should fail. In the first 
place, these patients are in the older 
age group, sufferers from generalized 
vascular disease. Secondly, they are 
critically ill, hardly able to withstand 
‘a prolonged, taxing surgical procedure. 
The treatment of thrombosis by local 
arteriotomy and flushing is notoriously 
unsuccessful. Any extensive grafting 
operation is not only hazardous but 
likely to fail because of insufficient 
run-off. 

The aim of treatment should be sur- 
vival of the patient with sacrifice of 
the affected extremity. Attention must 
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be centered on the general condition 
with the leg protected in a_ sterile 
envelope and packed in ice. Effective 
refrigeration of the 
can prevent toxicity and permit selec- 
tive amputation when demarcation is 
clear and the condition of the patient 
permits. Anticoagulants and antibiotics 
should be administered in terms of svs- 
temic, not local needs. 
Summary. Acute thrombotic 


ischemic tissues 


occlu 
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the atherosclerotic 


artery 


sion ot common 


iliac is a dramatic, dangerous 
complication of medical or surgical 
disease elsewhere in the body. It seems 
directly related to physiologic stress. 

The prognosis for life and limb is 
poor 

The treatment should be conservative 
in the hope that the patient's condi- 
tion will permit the necessary high 
amputation of the affected extremity. 
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INTERLINGUA 


Acute Occlusion Thrombotic del Atherosclerotic Arteria Lliac Commun 


Acute occlusion thrombotic del 


atherosclerotic arteria 


iliac Commun es un 


complication spectacular e periculose de un morbo medical o chirurgic in alter 


illo 


partes del corpore. II 


pare 
physic logic. 


que 


directemente 


relationate con. stress 


Le prognose pro vita e valetude es lugubre 


Le tractamento debe esser 


conservatori, in le 


spero que le condition del 


patiente va permitter le requirite alte amputation del extremitate afficite. 
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A NEW TYPE OF DIABETES 


INSIPIDUS DUE 


TO INCREASED 


HORMONE INACTIVATION: 


ITS INCIDENCE 


By |. 


IN CLINICAL 


HANKISS, 


MATERIAL 


\I.D 


ML. \I.D. 


B. Siro, 


From the Department of Medicine 
Tue generally accepted explanation 
of polyuria in diabetes oe is a 
failure of antidiuretic hormone (ADH ) 
production. In many cases of diabetes 
insipidus, however, nothing abnormal 
can be found in the hypothalamopitui- 
tary system; and even prolonged ob- 
servation does not reveal any lesion of 
this center. These cases of diabetes 
insipidus are classified as “idiopathic,” 
implying that the underlying cause is 
unknown. 
In studying such cases of unknown 
etiology, we set up the hypothesis that 
leficiency of ADH in the organism 
results not only when the hypothalamo- 
pituitary system fails to produce ADH 
ibsolute lack), but also when the 
\DH normally produced becomes in- 
ctivated an 
relative lack). 
In 1953, one of us (J.H.°) showed 
hat under in vitro conditions the plas- 
it Of patients with diabetes insipidus 
id not inactivate ADH to any greater 
egree than did the plasma of healthy 
trol persons. We emphasized, how- 
er, that this did not exclude the pos- 
lity of a faster hormone 
nm elsewhere in the body. 
More and more facts seemed to sup- 
rt this hypothesis: namely; 1) that 
hypothalamo-pituitary sy stem of pa- 
nts with “idiopathic” 


increased measure 


inactiva- 


diabetes in- 


Presented in part at the I 
1960. 


University School of Medicine 


International Congress of Endocrinology, 


AND 


Debrecen, Hungary 


sipidus was intact, 2) that in some 
cases of diabetes insipidus some anti- 
diuretic activity, 
detected in the 
there are 


can be 
plasma and 3) that 
cases of diabetes 


however low, 


insipidus 
which require far more Pitressin in their 
treatment than would be 
from experimental data; 
large 


expected 
and even such 
doses are not able to control 
the polyuria. 

raised the 
bility of a faster destruction of 
in a patient with diabetes insipidus, 
while White, Kurtz and Rubin** also 
published Pitressin curves, but drew 


In 1956, Fanconi” possi- 


ADH 


different conclusions. 

One of us succeeded in elaborating 
a clinical method by which it was 
possible to study the A DH-inactivating 
capacity in humans**. Shortly after- 
wards we found a patient with dia- 
betes insipidus whose organism inacti- 
vated Pitressin more rapidly than did 
that of a healthy control person’. Be- 
fore long we could report 3 such 
question then 


whether this pathomechanism would be 


cases'®. The arose 
rare or frequent in clinical experience. 
The subject of this paper is the study 
of the frequency of incidence of this 
inactivating type of diabetes insipidus. 


Clinical Material and Methods. We made 
a detailed study of 26 patients with diabetes 


Copenhagen, July 
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insipidus and 2 patients with 
polydipsia (Table 1). The 
based on the following data: case history, 
the correlation between the onset of poly- 
uria and febrile disease or trauma, 
whether the onset of diabetes insipidus was 
gradual or abrupt; laboratory findings, in- 
cluding exact electrolyte balance, serum pro- 
teins, renal function 
tein nitrogen, urea clearance, complet 
urinalysis, recording of daily fluid intake 
and urine volume; studies of endocrine func- 
tion, basal metabolic rate, specific dynamic 


psychogenic 


diagnosis was 


some 


tests, such as nonpro- 


effect, blood cholesterol, glucose tolerance 
tests, urinary 17-ketosteroids, Roentgen-ray 
examination of the sella turcica, ophthal- 
moscopy, visual fields. and the like. 

In addition, the following special tests 


were carried out on every patient: 

1) CONCENTRATION TEST. Fluid withdrawal 
was performed up to the limit of tolerance. 
In real diabetes insipidus a dryness of the 
throat and mouth, dizziness, weakness and 
unquenchable thirst developed. Before. start- 
ing the test, and at the peak of thirst, total 
plasma protein, blood cell count, hemoglobin 
and hematocrit were performed to evaluate 
hemoconcentration. In all of our real dia- 
betes insipidus cases, signs of dehydration 
and a marked hemoconcentration were noted. 

2) To exclude nervous polydipsia, the 
same test was repeated after injecting physio- 
logic saline at one time and 3 mU. of Pitres- 
sin at another time. 

3) ADH DETERMINATION IN THE PLASMA 
(Hankiss*). ADH determinations were made 
at the peak of thirst, that is, at the end of 
the concentration test. Fresh blood was de- 
fibrinated with glass beads, centrifuged and 
injected into previously prepared rats. ADH 
estimation was carried out according to modi- 
fied Birnie method!. Simultaneously the plas- 
ma of a healthy person from whom fluids 
had been withheld for 12 hours was studied 
for its antidiuretic activity. In addition, 
controls with physiologic saline and Pitressin 
were studied. Each sample was tested on 
6 to 9 rats in every instance and the determi- 
nations were repeated on another date. 

4) IN-VIVO  PITRESSIN-INACTIVATION-TES1 
(Hankiss§:®). The subject under test is 
loaded with fluid, partly to restrict his own 
ADH production, partly to attain a high rate 
of urine flow. The hydration was formerly 
performed by continuous intravenous 5% 
glucose-infusion, but recently it is being 
done by means of duodenal intubation, giv- 
ing 150 ml. water at 15-minute intervals. 
The urine is collected by indwelling catheter 
and measured every 5 minutes. When the 5- 
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values have reached a constant level 
of about 45 to 60 ml., Pitressin is adminis 
tered intravenously (0.46 mU. per ke. body 


weight ), whereupon the diuresis falls abrupt 
ly. The length of time elapsing until the 
rate of urine flow rises to its original level 
characterizes the Pitressin-inactivating capac 
ity of the organism. With healthy control 


persons this is about 60 to 70 minutes. The 


curves of each patient were always com 
pared with those of a normal person studied 
at the same time with the same _ Pitressin 
solution The control subject should be of 
about the same weight and age as the pa 
tients 


Results. We had 9 primary (“idio 
pathic’) cases. With the exception ot 
(M.K., a 12-vear-old girl 


they had been under clinical contro! 


one Case 
for 2 to 7 years, but nothing pathologi 
cal responsible for their disease could 
be detected during this time. In 5 
patients, the polyuria followed head 
injury. In another 7 patients, the dia 
betes insipidus was found to be sec 
ondary. Three cases were classified as 
partial forms of diabetes insipidus, ac 
cording to the terminology of Kouril 
sky!, 

Except for 2 cases of psychogenic 
polydipsia, the plasma ADH levels of 
our patients were low, even at the peak 
of a severe thirst. 

The test being of a biological nature 
it seems to be more correct to evalu 
ate only considerable deviations from 


normal controls as positive. We use 


the mean values obtained in 14 to IS 
test animals for each sample. 
There was no instance in our ma 


terial where immediate response to it 
travenous Pitressin did not set it 
therefore, the development of diabet 
insipidus cannot be explained by in 
paired function of the effector orga 

(We consider the ADH-inactivatio 
test to be one of the best renal fun 
tion test 
diagnosis in 


methods to reach a corre: 
problematic cases | 


polyuria. ) 
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A significant difference could be only 2 cases in which no underlying ‘ 
seen only in the Pitressin-inactivation cause could be found. In the others we ; 
test. In 7 cases it proved positive, that | encounter the well-known _ patho 
is, these patients inactivated the hor- mechanism, where the cause of the 
mone faster than did the healthy con- disease is the absence of ADH_ pro- ' 
duction. In almost every case, pri- 


trol persons. Figure | demonstrates the 


curve of one of mary cause could be detected. For | 


example in an 18-vear-old boy, the . 
duration of polyuria began after hypophysectomy 
considerably shorter in the patient than carried out because of intracranial tu 

mor in the region of the optic nerve 


in the control. 


Pitressin-inactivation 
these patients. It is apparent that the 
Pitressin antidiuresis was 


Diab. 
healthy 


Pilpessin 


ml. diuresis / 5 min. 


| 
10 20 30 40 $0 60 70 8 


Fig. 1.—Pitressin inactivation by a patient with primary diabetes insipidus and by a contr 
The patient inactivated the i.v. Pitressin faster than did the control 


There were 5 posttraumatic cases, in 
which the polyuria developed afte: 


As can be seen in Table 1, the cases 
head injury. The cases designated as 


showing enhanced Pitressin inactiva- 
tion were, with the exception of 2 pa- 
tients with histiocytosis, all “idiopathic.” 
Two further cases may be also classi- 
fied in this group, because in them 
was also increased, 


“partial” forms were mild cases, th 

symptoms appearing after some vir 

diseases. 

the inactivation In nervous polydipsia, the ADH! Si 
production (plasma ADH _ levels) 


though to a lesser degree. 
One may regard as further proof the well as the inactivation test were n 
H 


fact that the results of Pitressin ther- mal. 
apy were unsatisfactory in these cases, Discussion. The vasopressin-resista't b 
and even doses far exceeding the prob- diabetes insipidus cases have chang: d I 
able need of the organism did not nor- our present conception of the pat! t] 
malize the polyuria. mechanism of the disease. These cas 's pt 
In the next 17 cases the inactivation were generally taken for  famili 
| Ca 


was normal. In this group there were congenital (Kaplan, Yuceoglu a 


= 
| 
| 
60 
\ 
40 
20 
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Strauss'*, Kirman eft al.'*). Some, but 
not all, of renal 
origin (Buchborn*, Robinson and Kap- 
lan?! ). On the other hand, some heredi- 


these cases are of 


tary cases respond to Pitressin ( Bog- 
| 
This indicates that the 
pathomechanism of congenital cases 


danowicz" ). 
may be different. We may suppose that 


Produchon 


\ 


A.D.H. -/eve/ 


Norm. = 
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which could not be explained by the 
central hypothesis; they were classi- 
fied as “idiopathic.” 

Our studies present an explanation 
for these cases. According to our hy- 
pothesis, the ADH-inactivating capacity 
of the enzyme systems of the liver and 
kidneys are increased (Fig. 2). This 


Periphery 


esses 


=Healthy ~—-—=D.iwilh incrinact Phase? 
centp =D/ wilh incr inact Il. Phase 


| 


lid line below | 
produced. In the healthy individual (. 
tly inactivated in the liver 
gh to maintain the water equilibrium 
pe hery gets into a state of 


it is normally produced. Later 


2.—Diagram showing the different pathomechanisms of diabetes insipidus. The 


and kidney, reaching 


ADH-deficiency even when 


heavy 


represents the central type of diabetes insipidus in which no ADH 


a normal amount of ADH is produced ,which 
a normal peripheral blood level, 


If the inactivating capacity increases, then the 


in the first phase of the disease 
-), however, the antidiuretic center being 


exhausted, the disease becomes similar to the central type of diabetes insipidus 


ich cases the polyuria is due to a 
( enital disturbance of the enzyme 
systems responsible for the inactiva- 
ti ADH. It is known from the in- 
ves igations of Heller and Urban", 
He ler and Zaidi'*, Dicker and Green- 


bu nt and others, that the ADH is 
in tivated in the liver and kidnevs and 
th. this inactivation of ADH is due 
te enzyme system ( Birnie’). 

the meantime, more and more 
ca of polyuria had been detected 


results first in a relative lack of ADH 
and finally, after the hypothalamo- 
pituitary system has been exhausted, 
in an absolute deficiency of ADH. In 
the first stage, the antidiuretic system 
may be able to maintain normal water 
equilibrium y circum- 
stances, and signs of insufficiency mani- 
fest themselves only under increased 
stress. In the final stage, when the 
antidiuretic system has been exhausted 
and the disease becomes similar to the 


under ordinary 


| 
\ | 
\ | 
\°. 
\ 
| . 
\ 
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central ( prim: ary ) type of diabetes in- 
sipidus, the underlying pathomecha- 
nism can be revealed only by the Pitres- 
sin inactivation test. Therefore, this 
type of diabetes insipidus may belong 
to the so-called enzymopathic ‘diseases, 
such as Crigler-Najar 
some renal tubular disturb- 
Lignac ) 
and it Ne some analogy with the type 
of diabetes 


Gilbert's disease, 
svndrome, 
ances (cystinosis, and others, 
mellitus which is due to 
activity (Mirsky! 
Our present results show that most 
of the “idiops ithic” 
inactivating type. 
It is remarkable that the 
inactivation of our 2 
in which the diagnosis was established 


enhanced insulinase 
cases belong to the 


Pitressin- 


histiocytosis cases, 


by thoracotomy and histology (Pongor!" 
and Viragh?? 
be increased. No css aH for this 
phenomenon is known. 

In cases of the inactivating type, the 


and Pongor proved 


logical therapy would be to give an 
enzyme inhibitor 
enzyme system responsible for the in 
activation of ADH. The peroral anti- 
diabetic drugs show that this idea is 
not utopian since, according to the 
experiments of Mirsky et al.'™'*, they 
act at least partially, by blocking in- 
sulinase. The objective of our future 
investigations will be to find 
enzyme inhibitors. 


which acts on the 


such 
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Summary. A new type of diabetes 
insipidus is described, in which the 
primary cause of the disease is ascribed 
to enhanced inactivation of the anti- 
diuretic hormone. Twenty-six patients 
with diabetes insipidus were thoroughly 
investigated by special tests, including 


ADH-level 


of plasma and the in vivo  Pitressin 


the determination of the 


inactivation by the body. The response 
of the 
was also taken into consideration. 


patients to Pitressin therapy 


Nine cases were found in which the 
Pitressin-inactivation test proved to be 
These were. 


positive. except for 2 in 


stances of histiocytosis, all “idiopathic’ 
CASES 

In the central type of diabetes in 
inactivation 


sipidus, the hormone 


proved to be normal. In all but on 
case a primary cause responsible for 
the lesion of the 
could be found. 

In the light of these 
suggested that the 
“idiopathic” 


antidiuretic center 
findings, it is 
primary cause ol 
most cases of diabetes in 
sipidus is the increased inactivation of 
and kidneys), and 
that the hypothalamo-pituitary system 
exhausted only at a_ later 
Thus this type of diabetes insipi 


dus belongs to the enzymopathic dis 


in the liver 


bec Omes 


stage. 
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SUMMARIO IN INTERLINGUA 


Un Nove Typo de Diabete Insipide, Causate per un Plus Forte Inactivation de 
Hormon: Su Incidentia in Material Clinic 


Es describite un nove typo de diabete insipide in que le causa primari del 
morbo es a vider in un plus forte inactivation del hormon antidiuretic. Vinti-sex 
patientes con diabete insipide esseva investigate meticulosemente per medio de 
tests special, incluse determinationes del nivello plasmatic de hormon antidiuretic 
e del inactivation in vivo de pitressina per le corpore. Le responsa del patientes 
a therapia per pitressina esseva etiam prendite in consideration. 

Esseva trovate 9 casos in que le test del inactivation de pitressina esseva 
positive. Duo de istos esseva casos de histiocvtosis omne le alteres esseva 
“idiopathic.” 

In le typo central de diabete insipide, le inactivation de hormon se provava 
normal. In omne le casos, con un sol exception, il esseva possibile trovar un 
catisa primari responsabile pro le lesion del centro antidiuretic. 

In le lumine de iste constatationes, il es suggestionate que le causa primari 
de “idiopathic” diabete insipide es, in le majoritate del casos, un plus forte 
inactivation de hormon antidiuretic in hepate e ren e que le systema hypothalamo- 
pituitari deveni exhaurite solmente a un stadio plus avantiate. Ergo iste typo de 


diabete insipide pertine al categoria del morbos enzymopathic. 
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CARDIOVASCULAR EFFECTS OF VASOPRESSIN 


By Seymour Risor, M.D 
Henry Green, M.D. 
Maurice |. M.D. 
AND 
SoL ABRAMOWI!ITZ 


(From the Cardio-Pulmonary Laboratory and Tuberculosis Service, Veterans Administrati 
Hospital, East Orange, New Jersey 


Tue antidiuretic action of the poste- two segments ind would not ordinarily | 


rior pituitary gland has for many years show hemodynamic alteratio = 
Patients in the far-advanced pulmonary tuber 
assumed a prominent place in the med- became of 
ical literature. Data on the cardiovas- diffuse nature of their pulmonary  invol > 
cular effects of this hormone have — ment. In each case the involvement exceed < 
been sparse, conflicting and, for the the volume of one lung, and the possibilit - 
of hemodynamic alterations could not be 
most part, obtained prior to the acquisi- Condi 
tion of the refined techniques presently 4), of the Fi 
available. An excellent review of the _ principle. This was accomplished by pla = 
earlier studies employing rather crude @ cardiac catheter in the pulmonary art - 
pituitary gland extracts was provided ind indwelling needle in a 
by Wiggers**. The introduction of care“ 
, ss ° ‘ collected for 3 minutes into Douglas bag <. 
diac catheterization has caused a re-  jpeasured by a eas metet Expired air 
surgence of interest in the pharmacol- inalyzed by the Scholander apparatus = 
ogy of the pulmonary circulation, oxygen_and CO.. Blood was collected in 
witnessed by two recent reviews of this "ied syringes during the period of - 
subject ( Aviado!, Fowler® The pres- gen content and « ipacity bv the Van 
ent investigation was undertaken in Neill manometric apparatus. Direct rec 
an attempt to observe some of the dy- — ings of systemic blood pressure were m “ 
namic effects of vasopressin, particu- ' usual manner, employing a Stat! 
. strain gauge manometer for measurement 
larly in regard to its effect on the snd Sanborn 
monary circulation in the presence of —tromanometer for measurement of pulm 
a normal and a reduced vascular bed. rtery pressures. Mean pulmonary arter 
mean svstemn irtery blood pressure 
Material and Method. Seven patients with obtained by electrical integration. Tw 
far-advanced, diffuse. pulmonary tuberculosis units of vasopressin ( Parke-Davis Pitressin 
ranging in age from 32 to 50 years, with an 150 ml. of normal saline were administ 
average age of 39.1 years; and 5 patients intravenously in 11 cases, and 12 unit 
with localized, minimal to moderately ad patient 9. Pulmonary artery and syst 
vanced pulmonary tuberculosis, ranging in irtery. pressures wer recorded before 
age from 29 to 52 years, with an average ag it 5-minute intervals during and after 
of 39.4 years, were studied in the resting pressin administration in all cases, and 
state by cardiac catheterization vasopressin administration in 11 cases. W 
The cases were selected primarily on the pressure was obtained before and after 
basis ot actual volume ot lung involved. The pressin administration in 5 cases ind ly 
patients in the minimal to moderately ad- vasopressin administration in 4 of thes: ; 
vanced pulmonary tuberculosis group did not The period of administration was 30 
have disease involving more than one or utes in 11 cases, and 40 minutes in p . 
( 132/612 ) 
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3. The the 
units of vasopressin and the time 
of by ab 
dominal cramping which limited the rate of 
administration or dosage in the exceptions 
noted. Electrocardiogram leads 1, 2, 3, AVR, 
AVL, and AVF obtained before 
after each cardiac catheterization. Lead 2 was 
Control 
pulmonary and systemic artery pressures wert 
confirmed by 2 
Cardiac wert 
during the control period, 20 minutes after 
the start of vasopressin, and 15 minutes after 


deviations from dosage of 20 


30-minute 


administration were necessitated 


were and 


generally employed for monitoring 


or 3 consecutive readings 


output measurements obtained 


completion of drug administration with ex 
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9% (Fowler et al.® 
In the foregoing data, all references to 


nary resistance 
individual changes will refer to thes 
limits. P 
also given. 


PULMONARY 


values for group means are 
ARTERY PRESSURE. Figure 
| shows average mean pulmonary ar- 
tery (PA) pressure for both groups at 
atter 
completion of vasopressin administra- 
Table 1 


pressures. 


5-minute intervals during and 


tion shows values for 


PA 


meah 
In accordance with the 


ceptions noted in Table 1 pre viously mentioned criterion, rise in 
TABLE 2. SIGNIFICANCE OF DIFFERENCE OF MEANS 
Values 
PA SA CO TPR 
Control A rs. Control B 0.05 O35 0 0.1 
= During ool 0.7 OS 0.1 
5 Control rs 
After 0.2 0.4 0.7 0.7 
= During 0.1 0.05 0.7 0.1 
Control rs 
After OS 0.05 0.6 0.7 
PA Pulmonary artery mean pressure 
SA Systemic artery mean pressure 
CO Cardiac output 
TPR Total pulmonary resistance 


Results. In evaluating the results it 
was convenient to divide the examina- 
tions into two groups: Group A, pa- 
tients with far-advanced, diffuse pul- 
monary tuberculosis; Group B, patients 
with minimal or moderately advanced 
localized pulmonary tuberculosis. Our 
own laboratory did not have sufficient 
data on normal variations to establish 
an acceptable range. In order to define 
increases or decreases in cardiac out- 
puts, pressures, and resistances more 
clearly, the following limits of varia- 
tion were accepted: mean pulmonary 
artery pressure 5mm. Hg ( Fishman 
et al); mean systemic artery pres- 
sure —12 to +18 mm. H¢g ( Fowler ef 
al.*); cardiac output 9% (Fishman 
et al.4, Fowler et al.*): total pulmo- 


mean PA pressures occurred in 5 of 
patients in Group A during vasopressil 
administration. No patient in Group B 
showed alteration in mean PA pressurt 
\fter vasopressin administration was 
completed, changes were in the dir 
tion of the control values. The increasé 
in mean PA pressure at the time of 
cardiac output was considered signifi 
cant for Group A (P<.01), but not for 
Group B (Table 2). 
SYSTEMIC ARTERY 
demonstrates changes in mean systernit 


PRESSURE. Tab] 


artery pressures. In Group A, 3 of ‘he 
subjects showed a rise in mean syste) ni 
artery pressure, and one a decrease i 
mean systemic artery pressure at sc mn 
time during the study. All patient: in 
Group B showed a decrease in m at 


| 
S\ 
cdi 
B 
ti 
\ 
0 
M 


Ribot et al.: 
systemic artery pressure at some time 
during the study. No patient in Group 
B showed a pressor response at any 
time during the study. Alterations in 
mean systemic artery pressure were not 
significant for either group (Table 2 
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BLOOD OXYGEN AND VENTILATORY DATA. 
Blood oxygen and ventilatory data are 
given in Table 3. 

CARDIAC Ot 


Table 1 illustrates 
that significant changes in cardiac out- 


rPUT. 


put were recorded in 4 cases in Group 


GROUP A 


sin Admin:stratior 
trol Juring After 
25 
> 
S 
= 
= 
ly 
> & 
2 
Q x 
WH 18) a 6 
TIME IN MINUTES 
ae 
x GROUP 8 
Vasopressin Administration 
Control During After 
& 
>w 
> Q 20 
¢ 
= ®) 
( 
ly 
> 
0 
O 10 20 30 40 50 60 
TIME MINUTES 
Fig. | Mean pulmonary artery pressur 


“ABLE 3 
Mean \ 


BLOOD OXYGEN AND VENTILATORY DATA 


alues 


Control, during and after the administration of Vasopressin 


Control 
enous oxygen difference, ml. L 1.9 
blood oxygen saturation, ¢ 94.5 
g consumption, ml. min 248 
ventilation, L. 8.69 


Group { Group B 


During {fter Control During {fler 
$4.4 3.0 40.0 40.2 
94.9 94.5 95.6 94.2 94.6 

252 258 245 245 261 

9.08 9.38 8.56 8.77 9.28 
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showing an increase, and an equal 
number a 


A during vasopressin administration, 2 


cardiac out- 
put. After vasopressin administration 
changes continued in the same direc- 
tion except for an increase in cardiac 
output in patient 4. 

Cardiac output data after vasopres- 
sin administration were not available 
in Case 1. There was no evident corre- 
lation between cardiac output data and 
pressor or depressor effects. In Group 
B one patient showed an increase in 
cardiac output during vasopressin ad- 
ministration. Following vasopressin ad- 
ministration single cases showed an in- 


decrease in 


crease and a decrease in cardiac out- 
put. The patient showing increase in 
cardiac output during vasopressin ad- 
ministration showed no change in car- 
diac output after vasopressin had been 
given. Again, no correlation between 
cardiac output and pressor effect was 
evident. Alterations in cardiac output 
did not prove to be significant for 
either group (Table 2). 

TOTAL PULMONARY RESISTANCE. Table 
1 indicates that all patients in Group 
A showed an increase in total pulmo- 
nary resistance at some time during 
the study. One failed to show an in- 
crease during vasopressin administra- 
tion and another after vasopressin had 
been given. Two of the 5 patients in 
Group B showed an increase in total 
pulmonary resistance during vasopres- 
sin administration. In one patient, 
showing an increase in total pulmonary 
resistance during drug administration, 
a decrease was recorded after drug 
administration, while the other patient 
showed a total 


sustained increase in 


pulmonary resistance both during and 
after vasopressin administration. Vari- 
ations in total pulmonary resistances 
did not prove to be significant for 
either group (Table 2). 

WEDGE PRESSURES. Only limited data 
(Table 1) were available and no evi- 
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dent change indicated. Furthe: 


analysis of data on wedge pressures was 


Was 


not attempted. 
None of th 


clinical or 


ELECTROCARDIOGRAM. 
cases studied had electri 
cardiographic evidence of coronar 
artery disease. No electrocardiographi: 
changes occurred in the leads studied 
during or after vasopressin administra 
tion. One patient in Group B developed 


delay 


during catheterization of the pulmo 


a right ventricular conduction 
narv artery which persisted through 
out the 


showed a normal pattern and norma 


study Electrocardiogram 


conduction on the following day 
OTHER OBSERVATIONS. The well known 
effects of vasopressin on skin color and 
abdominal symptoms were observed 
Discussion. Although few drugs hav 
been extensively as 
limited 


studied as vaso 


pressin, only a number — of 
studies have been made on the cardio 
vascular effects of vasopressin. There 
were no studies on the effects of vaso- 
pressin on the cardiac output in which 
current methods were employed. Kamm 
et al.'*, in 1928, separated the pressor 
and oxytocic principles of the posterior 
pituitary gland, but noted that the a 
tivity of the whole gland extract did 
not differ significantly from that of beta 
hypophamine, now known as vasopres 
sin. In reviewing the literature, studies 
on the cardiovascular effects of vaso 
pressin or posterior pituitary extract i! 
man and animal were considered sep 
arately. Considerable confusion vw 

encountered because of different 
perimental methods employed in ani 
mal studies (De Leon et al.*, Friedman 
Nakashima and Friedman?*, Friedmat 
and Pauls*, Geiling and De Lawd« 

Melville and Stehle'®, Sharpey-Schater 
and MacDonald*?, Van der Strac‘e! 
Leusen**, Wakin, Denton «nd 
Essex**, Wiggers?" ). Of particular n 
that wit! 
the exception of the decerebrate at 


and 


terest was the observation 


{ 
( 


dio- 
he re 


aso- 


hi h 
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(Sharpey-Schafer and MacDonald** ), 
all animal studies in which thoracotomy 
was employed showed either a decrease 
or no change in pulmon: iry artery pres- 


sure (De Leon et al , Sharpey- Schafer 
and MacDonald?2 Wiggers”? ). 
Species differences have been 
stressed (Friedman and Pauls”). Many 
of the animal studies showed initial 


rises in systemic artery fol- 


lowed by i dip ora decrease 1 pres- 
to 


constriction and abol- 


sure. This ise Was 


coronary artery 
ished by ephedrine or adrenalin. A dip 
did not when the Gibb’s arti- 
ficial heart was employed (Melville 
ind Stehle'® 


diovascular 


occur 


studies of the car- 
effects of 
human subjects have dealt 


. Some 
vasopressin in 
with the 


effects on the limb circulation 
Kitchen! and hepatic circulation 
Schwartz et al.*!). The effect of vaso- 


pressin on cardiac output in man was 
first studied by Grollman'? who after 
giving 5 units of vasopressin, reported 

slight drop and then a rise in cardiac 
output. this study, 
however, was obtained from a periph- 
eral vein. Gravbiel Glendy'! 

died cardiac output with the acetyl- 
ene method giving 20 


Venous blood in 


and 
units of vaso- 
to 60- 
cardiac 
put from control levels ranged be- 
en +2.4 to —9.6% with an average 
nge of —5%. Our figures indicated 
rage changes in cardiac output dur- 
vasopressin administration of +2.1% 
Group A and +-2.6% for Group B. 
only previous study reporting ad- 


ssin intravenously over a 30- 


nite period. Variations of 


istration of v: asopressin under con- 
is of cardiac catheterization em- 
ing 20 to 30 units of vasopressin 
imuscularly was that of Nelson et 
They me ‘asured pulmonary artery 
sure in 6 subjects. None of their 
ects showed a significant change 
rding to above noted criteria. There 

no consistent changes observed 
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pulmon: Ci iry pressures. The 
allies did not measure cardiac output 
or other related data. 
temic 


Elevation of sys- 
artery pressure on giving vaso- 
pressin was observed more consistently 
by this group, even for comparable 
that is, subjects 
in their study and Group B patients in 
our study. 

Conclusions. In evaluating present 
data, the difference in 
between both groups that was consid- 
ered to be significant effects 
on pulmonary artery pressure. Increase 


Cases normotensive 


only response 


was its 


in pulmonary artery pressure proved 
to be significant for Group A, but not 
for Group B. Along with this a greater 
and more total 
pulmonary resistance for patients in 
Group A was observed, but not in the 
range 


sustained increase in 


( Table 

Our data does not reveal the site 
of action of vasopressin in the pulmo- 
nary vascular tree. Although only lim- 
ited data on pulmonary capill: iry 
(wedge) pressure was obtained, a lz ick 
of consistent or significant change in 
wedge pressures for the group of cases 
in the present study and in the study 
of Nelson et al.'* suggests a precapillary 
site of action in the pulmonary circula- 
tion. It is not surprising that constric- 
tion along some portion of the pulmo- 
nary bed lead to a 
greater rise in mean pulmonary artery 
pressure in a patient with a pulmonary 
vascular tree reduced by disease. A 
provocative speculation regarding the 
site of action of vasopressin is the one 
offered by de Langen* who stated that 
this drug acts by closing arteriovenous 
shunts. Increased arteriovenous shunts 
are well known in chronic pulmonary 
disease; however, none of our patients 
showed valid evidence for effects upon 
such shunts. Although a rise in mean 
syste mic artery pressure was frequent 
in Group A and a fall in mean systemic 
artery pressure occurred in all cases 


of statistical significance 
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in Group B, the changes in systemic 
artery pressure did not prove to be 
significant either Our re- 
sults may part explain some of the 
conflicting reports on the effects 
of vasopressin on blood _ pressure. 
Kitchen'® administering 20 units of 
vasopressin over 10 to 30 minutes intra- 


of blood 


group. 


venously recorded initial rise 
pressure in 3 subjects. 
Nelson and co-workers'* reported 

significant elevation of blood pressure 
in only half of their cases although none 
of their subjects showed a decrease in 
blood pressure. A blood 
pressure with large doses of vasopres- 
sin was observed by Woodbury, Hamil- 
ton and Volpitto**. Moffat'*, and Groll- 
man!* variable effects on 


decrease in 


observed 
blood pressure, similar to our own ob- 
Drever Stehle!” 
depressor effects of 
coronary 
There is evidence to indicate that vaso- 
pressin is a coron: iry artery constrictor. 
A test for 
ploying 


servation. Ross, and 
attributed the 


vasopressin to constriction. 


insufficiency em- 
devised by 


coronm ry 


Vasc ypressin Was 
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and 
on administra 


Ruskin". Constriction of 
small coronary 


large 
arteries 
tion of asopressin has been visualized 
by se ‘lective angiography (West and 
None of the patients in 
the present study showed changes in 


Guzman’ 


the electrocardiogr: phic leads studied 
Patients with known coronary diseas« 
were excluded from the study. 

\ study of the 


cular effects of intravenous vasopressin 


Summary. cardiovas 


is reported. Vasopressin was adminis 
right heart 
catheterization to 7 patients with far 
advanced, diffuse, 
(Group A) and 5 patients with 


tered under conditions of 
pulmonary tubercu 
losis 
minimal to moderately advanced pul 
monary tuberculosis (Group B). The 
indicated that the effects of 


vasopressin on cardiac output, systemic 


results 


artery pressure and total pulmonary 


resistance are unpredictable. The only 


significant change was an increase in 
mean pulmonary artery pressure oc- 
curring in patients with far-advanced 


pulmonary tuberculosis. 
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SUMMARIO IN INTERLINGUA 
Effectos Cardiovascular de Vasopressina 


Un studio del effectos cardiovascular de vasopressina intravenose es reportate 
Vasopressina esseva administrate sub conditiones de catheterismo dextero-cardiac 
. 7 patientes con avantiatissime diffuse tuberculosis pulmonar (Gruppo A) e 
> patientes con minime © moderatemente avantiate tuberculosis pulmonar 


Gruppo B). Le resultatos indica que le effectos de vasopressina super le 
rendimento cardiac, le tension arterial systemic, e le total resistentia pulmonar 
non es predicibile. Le sol alteration significative que esseva notate esseva 


un augmento del valor medie del tension de arteria pulmonar, occurrente in 
patientes con avantiatissime tuberculosis pulmonat 
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ANALGESIC DRUGS 
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Tue past decade has seen a consid- 
erable increase in our empiric knowl- 
edge of the efficacy of certain old and 
new analgesic compounds, and in the 
elaboration of valid techniques for the 
evaluation of pain-relieving 
While this period has also witnessed a 
fair amount of speculation concerning 
the physiology of pain and mechanisms 
of analgesia, there has been much less 


drugs. 


progress in our understanding of these 
fundamental problems. This review is 
not an attempt to summarize all of the 
published work on analgesics in recent 
years, but rather a survey of the high 
spots of current research on the phar- 
macology of pain relief. 

1. THEORETICAL CONCEPTS OF PAIN AND 
ITS RELIEF. A symposium which can be 
recommended to those seeking a sam- 
pling of discordant views on the basic 
approach to the analysis of pain is one 
published in 1956 in the Journal of 
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Maryland 


Chronic Diseases*’. Haugen reviews 
“current concepts of the pain process 
Hardy the work of his 
group on “the nature of pain,” Beeche: 
counters with an article on “limiting 
factors in experimental pain,” and Har 
ris considers “problems of experimental 
analgesimetry.” For those seeking a 
more detailed summary of the field 
Beecher's lengthy review’ is required 
reading, and this author's book, Meas 
urement of Subjective 
Quantitative Effects of Drugs*, covers 
the same material plus work on related 
subjective states. It is fitting that the 
current standard reviews in this field 
should be supplied by Beecher, whose 
group at the Harvard Anesthesia R: 
search Laboratory has contributed t! 
greatest impetus to the clinical stu 
of analgesic drugs. 
2. METHODOLOGY ANALGESK 


iNG. In work with animals, most inves! 


summarizes 
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gators use some type ot radiant heat 
stimulus to produce “pain” and to 
evaluate analgesic drugs. Tooth pulp 
stimulation™, the production of “in- 
flammatory pain’*, and operant con- 
ditioning techniques® 7 are less widely 
used, although on theoretical grounds 
they would seem to deserve more atten- 
tion than has thus far been accorded 
them. Weiss and Laties, in this labora- 
tory, have used an operant “titration” 
technique”’ which shows promise, in 
that it allows one to detect “anaigeaia 
after modest doses of salicylates 
Drawbacks of the commonly ie 
animal techniques include the fact that 
they are either non- specific or can de- 
tect milder analgesics with difficulty, 
inconsistently, or not at all. . 
The clinical measurement. of pain 
and its relief has been discussed at 


some length by Lasagna®’. In this paper 


he takes up such questions as the use 
of graded versus quantal data, the tem- 
poral aspect of evaluation procedures, 
the question of pain categories, the use 
of global scores incorporating efficacy 
ind toxicity data, the confusion of se 
dation with analgesia, the use of sale 
tive versus absolute value judgments, 
the utility and limitations of cross-over 
studies, the problem of “dose” 
patient” analyses, the need for con- 
trols, and differences in types of pain. 
"he original article, articles by Meier, 
and Jackson™ and by Houde, 
Vallenstein, and Rogers*?, and Beech- 
rs review’ should be studied in detail 
those interested in the methodology 
analgesic evaluation in man. 
3. ANALGESIC AGENTS. a) Placebo. It is 
I! known that in many clinical situa- 
ns the administration of inert pills 
the injection of small amounts of 
ine can produce significant pain re- 
("47.66 The therapeutic efficacy of 
cebos (and of drugs) varies signifi- 
itly from one situation to another 
| is greatly dependent on the sever- 


versus 
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itv and type of pain being studied®!™. 
This fact renders it essential that 
studies on analgesics, if they are to be 
sensibly interpreted, must include con- 
temporaneous controls (placebo, stand- 
ard drugs, or both) for reference. 

b) Salicylates. Despite the annual 
consumption of millions of pounds of 
aspirin, the diverse potential of this re- 
markable analgesic drug remains un- 
appreciated by many physicians. As- 
pirin has been snags ited to be an 
effective pain reliever 
pain®, postpartum pain” 
of malignancy* 


1 postope rative 
and the pain 
' in addition to rheu- 
matic and other kinds'® of pain. In fact, 
it is difficult to find published studies 
where aspirin, compared in single dose 
administration to any of the currently 
available oral analgesics (including 
narcotic drugs), has proven inferior to 
these other agents. Salicylamide*’, in 
the only suitably controlled study avail- 
able in the literature, was shown to 
be inferior to aspirin despite the superi- 
ority of salicylamide in experimental 
pain techniques**. Unpublished data 
from several laboratories suggest that 
sodium salicylate is less effective as an 
analgesic than aspirin™ This would 
fit in well with older anecdotal reports 
and the observation that the “writhing 
syndrome’ in animals, a pharmacologic 
phe nomenon whose inhibition by drugs 
is correlated with the clinical analgesic 
potency of such drugs, is less affected 
by sodium salicylate than by aspirin* 
It is of interest in this connection that 
a good many years ago Fourneau 
wrote”*: “In fever experimentally pro- 
duced by puncture near the corpus stri- 
atum aspirin (in small doses) behaves 
like a most active antipyretic and 
causes a considerable fall in tempera- 
ture out of all proportion with that 
brought about by salicylic acid. This 
is still a mysterious phenomenon be- 

cause, in vitro, aspirin is speedily hy- 
drolyzed to salicylic and acetic acid.” 
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It is now known that aspirin is present 
in the body as acetylsalicylate for sig- 
nificant periods after oral administra- 
tion®’, so that Fourneau’s observation 
is at least theoretically explicable today. 
Interesting papers by Smith**, Reid** 
and Smith** indicate both the phi irma- 
cologic versatility of salicvlates and our 
ignorance of their mode of action. 
Winder** has taken up certain theor- 
etical aspects of salicylate activity in 
stimulating fashion, although h: ampered 
in his discussion by certain serious gaps 
in the clinical information needed for 
correlation with animal findings. It 
is beginning to be more generally held 
that perhaps the reason that aspirin is 
effective agent in 
many situations is that it acts both pe- 
ripherally (in an anti-inflammatory 
sense) and centrally (as a “true” 


such an analgesic 


anal- 
gesic ). 

Several new salicylate preparations 
(choline and calcium 
acetyl salicylate carbamide [{Calurin] ) 
have been marketed, with the claim 
that they are less irritating to the gas- 
trointestinal tract than aspirin, but 
conclusive evidence on this point and 
on their analgesic efficacy is not yet 
available. “Buffered” aspirin does not 
seem to provide any advance over 
ordinary A recent paper 
has suggested that ible vari- 
ability in salicylate absorption may be 
due not only to physiologic fac tors de- 
riving from gastrointestinal activity, 
but also the physical characteristics of 
aspirin tablets**. 

c) Phenacetin. Suitable controlled 
studies on the analgesic potency of 
phenacetin in clinical pain are lacking, 
but there have been recent reports 
implicating the drug as a cause of 
chronic nephropathy**:**. These reports 
raise the question ‘of the advisability 
of the wide spre ad use of the many 
“APC” ( aspirin - phenace tin-caffeine ) 
compounds, particularly when 
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superiority to aspirin alone has not 


been conclusively demonstrated. 

d Ethoheptazine (Zactane ), a drug 
with limited analgesic potency in ani- 
mals, has proved equivocally effective 
pain states*’, with one 
reporting it more potent than 
finding it 
tinguishable from placebo*'. Side ef- 


in clinical 
study'® 
aspirin, and another indis- 
fects from the drug are not frequent, 
been mildly 
ing rather than serious. 

e) Phenyramidol (Analexin )* 
carisoprodol (Soma, Rela ) 
relaxant-analgesics,” but 


and thus far have annoy- 
and 
are alleged- 
ly “muscle 
convincing proof as to the efficacy of 
either drug as an analgesic is lacking. 
Carisoprodol, in fact, has been found 
ineffective in relieving postoperative’ 
and postpartum®! 
f) Codeine 
to be 
(when both of 


by mouth in 


pain. 
has not been 
effective than 

these drugs are 
commonly 


more aspirin 
given 


employe 


doses) de spite the gre ater efficac v of 
codeine in e xpe rimental pain situa- 
tions**"***. By contrast, codeine paren- 


terally woul appear to be a rather ef- 
although the 
achievable with this 
than that 
morphine in appropriate doses 
ical®* and experimental pain*® 
It has also been shown that 60 mg. of 
codeine parenterally® 
will depress respiration in man to a 


fective 
efttect 


pears less 


“ceiling” 
drug ap- 
achievable with 
in clin 
studies 


drug®, 


given orally!! « 


significant degree. 

g ) Dihydrocodeine. This agent, origi 
nally thought to be a more potent and 
less toxic drug than codeine*® 
disappointing in general usage, and 
later papers'*”"* suggest that the orig 
inal potency of the drug was perhaps 
overestimated, and that i! 
probably provides no advantage ove! 
codeine. 

h) Dextropropoxyphene (Darvon 
appears to be a mild analgesic equa 
to®*°*, or perhaps slightly less poten 


has been 


somewhat 
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codeine, 


than! 


milligram for milli- 
gram, although it is perhaps less apt 
to produce side effects than is codeine. 
In one study it was less effective than 
oral meperidine in equal doses**. There 
is no evidence that the compound is 
significantly better than aspirin, and in 
fact in postpartum pain the drug ap- 
pears to be inferior to aspirin in con- 
ventional doses®*':**. The drug is less 
addicting than codeine**, but can pro- 
duce coma and convulsions!® 

i) Metopon, utilized in the past in 
}-mg. oral relief of cancer 
pain, has been shown in a controlled 
study to be essentially ineffective in 
such doses*', and it is apparent that 
[5-mg. doses of the compound are 
probably required before analgesic 
efficacy is obtained similar to that 
achieved with the 3-mg. doses effective 
when given parenterally*. 

j) Oxymorphone (Numorphan ) in 1- 
mg. doses is as effective 


doses for 


as 10 mg. of 
morphine**** but the drug shows no 
advantages in terms of greater flexibil- 
itv of use, 
the like. 
k) Meperidine (Demerol ), originally 
introduced as a non-addicting, non- 
respiratory depressant, spasmolytic nar- 
cotic, has long since been recognized 
to be lacking in these advantages!*:2"-4" 
However, by the same token, 
those physicians and pharmacologists 
who hi we claimed the drug to be “less 
potent” than morphine seem to be con- 
fusing milligram potency with per- 
formance. It would appear that meperi- 
dine can be interchanged with mor- 
phine if one is willing to give the form- 
er in a dose five to ten times that of 
morphine on a weight basis****. Orally, 
th. drug appears to be more variable 
in its effects®'**, and controlled trials 
aviilable thus far suggest that, like 
mst narcotic drugs, meperidine is less 
ell ctive and reliable by mouth than 
by injection. 


decrease in side effects, and 
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1) Levorphanol (Levodromoran). 
This drug can be interchanged with 
morphine at a dose ratio of one to five 
and is also, like morphine", much less 
effective by mouth than by injection” 

m) Anileridine (Leritine). A 
relative of meperidine, anileridine 
seems to be quite similar in its effects 
to meperidine'***, although there is 
evidence that the drug is more 
tive by mouth than most narcotics 
Further trials comparing the parenteral 
and the oral efficacy of this compound 
are needed. 

n) Phenazocine 


Cc se 


ettec- 


(Prinadol). This 
structurally new compound, introduced 
with great fanfare in the public press, 
has turned out to be disappointing be- 
cause while its milligram potency is 
somewhat greater than that of mor- 
phine****, its respiratory depressant 
and other side effects seem to be at 
least as frequent and severe as when 
equally effective doses of morphine are 
utilized'®. The claim that it is as effec- 
tive by mouth as by injection is not 
substantiated by work from our lab- 
oratory®! or from Houde’s laboratory*®. 
The compound is definitely addicting?*. 

0) Piminodine (Alvodine). This 
drug is structurally related to meperi- 
dine, and is milligram for milligram at 
least as potent as morphine**. Prelimi- 
nary observations suggest that the drug 
may produce less respiratory depres- 
sion than standard analgesics*', al- 
though more evidence is needed here. 

p) Normorphine is the N-demethyl- 
ated derivative of morphine, thought 
by some to be the active metabolite of 
morphine®. This seems unlikely in view 
of the fact that 25 to 40 mg. of the 
compound are required to achieve the 
same analgesic results obtained with 
10 mg. of morphine***, 

q) Heroin has been thought for a 
long time to possess certain advantages 
over morphine as a clinical analgesic 
and antitussive compound. Unfortun- 
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ately, there are few controlled observa- 
tions which would allow one to make 

judgment as to the relative doses of 
morphine required to 
achieve equal therapeutic effects. One 
study” indicates that the drug is only 
about twice as potent an analgesic as 
morphine, and that the significantly 
higher potency ratio thought to obtain 
in the past was probably in error. This 
fact makes it unlikely that the drug 
provides significant advantages over 
morphine as an analgesic. In this coun- 
' not available 
for medical use because of federal re- 


heroin and 


trv heroin is. of course, 


strictions. 

Dextromoramide (Palfium ), a rel- 
ative of methadon, is a potent anal- 
gesic!"*, which appears equally effec- 
tive by mouth and by injection. Un- 
fortunately, in postp: urtum patients, the 
side effects encountered with clinically 
effective doses of the drug were pro- 
hibitive™ 

s ) Phenampromid, a structurally new 
compound, is codeine-like in activity 
in animals and seems to have similar 
effects in man**. By mouth the drug is 
relatively ineffe ctive®! 

t) Nalorphine. This interesting agent, 
a narcotic antagonist, was demonstrated 
by Lasagna and Beecher®™ and _ later 
by Keats®?, to be an effective analgesic 
in man. U nfortuns itely the psychologic 
side effects produced in certain patients 
treated with this drug®** preclude its 
use as a practical analgesic, but it is 
of great theoretic interest that a drug 
of this type, which is non-addicting in 
post-addicts, is a potent pain reliever. 

u) Mixtures of antagonists and nar- 
cotics. Mixtures of morphine, meperi- 
dine, or other analgesics with narcotic 

antagonists such as nalorphine or leval- 
lorphan, are variously popular with cer- 
tain anesthetists and obstetricians. 
Studies of such mixtures are compli- 
cated by the fact that nalorphine (and 
perhaps levallorphan as well) is an 


The American Journal of the Medical Sciences + 


November, 1961 


an ilge ‘SIC pe r se 
convincing data in the literature to sub- 
stantiate the notion that one makes 
clinically significant gains in either anal- 


There is a paucity of 


gesia or in loss of side effects by such 
mixtures, although several studies at 
least indicate statistically significant dif- 
ferences between the mixtures and the 
narcotics given singly*®:7*-5?, The con- 
servative approach at present is to 
avoid the regular use of such mixtures 
in most situations, since serious unto 
ward effects from standard narcotics 
are not frequent in clinical practice. 
Phenothiazines. Despite a consid 
erable literature on the use of pheno 
thiazines as potentiators of analgesia 
the only two studies pe ‘rformed in con 
trolled fashion*®" are directly contra 
dictory as to the potentiation of mor 
y chlorpromazine the 
drugs are employed together. Chlor 
and other phenothiazines 
possess the ability to produce signifi- 
cant sedation, so that it is possible to 
confuse non-specific obtundation after 


phine by 


promazine 


these drugs with analgesia; on the 
other hand, repeated administration of 
chlorpromazine or other phenothiazines 
might conceivably lead to a true poten 
tiation of morphine analgesia not ap 
parent in single dose experiments. At 
there is littl 
evidence to encourage thos: 


the moment, however, 
reliable 
who feel that phenothiazines may con 
tribute significantly to the 
pain, and the capacity of chlorprom 

zine to produce respiratory depression 
indicates the need for caution 
if one is to combine such a drug with 


control of 


per se 9 


potent narcotics. 

w) Sernyl is a compound which pos- 
sesses interesting activity in animals 
and man, suggesting a capacity to p1 
duce sensory deprivation of various 
sorts‘), Unfortunately, certain side 
fects of the drug, such as “emergenc 
excitement” after its use in anesthes 
have limited the drug’s appeal for clin- 
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icians, but the class of compounds it 
represents would appear to be fasci- 
nating from the theoretical standpoint 
ind to deserve further study. 

1. THE SEARCH FOR BETTER pRUGs. In 
recent years the medical profession has 
fallen heir to a number of compounds 
possessing some degree of analgesic ac- 
tivity. This has provided somewhat 
more flexibility for the physician in 

particularly 
when standard, inexpensive, time-tested 


his management of pain, 


in individual 
patients. None of these new agents, on 
the other hand, have dramatically ad- 
vanced our management or understand- 
problems. We. still 
a truly non-addict- 
ing drug, not only to avoid the produc- 


agents do not work well 


ing of analgesic 
need, for ex: imple, 


tion of “medical addicts” (addiction ac- 
tually occurs infrequently when current 
drugs are properly utilized in the legiti- 
mate st of medicine), but also 
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activity of the 
intestinal tract. It would also be desir 
able to have a drug as potent as aspirin 


the functional gastro 


but devoid of the gastrointestinal irri 
tation which has now been amply 
demonstrated to follow the use of 
aspirin?” 85, 90,91 Although most 
0.6-¢m 


any subject 


tolerate 
aspirin without 


patients can single 
doses of 
tive or other side effects of any conse 
quence, it is now clear that small 
amounts of blood loss may occur after 
therapeutic doses of aspirin and that 
in some patients blood loss may be a 
serious problem. At the same time, phy- 
sicians ought not be panicked into 
avoiding the use of aspirin, a drug of 
obvious safety in most natients?. 

The success of the past decade in 
devising narcotic drugs of significant 
analgesic potency which lack various 
portions of the morphine ring, origi- 


nally considered essential for potent 


1- because of the abuse to which people analgesia, indicates the danger of rely- 
O will put ni ircotics illicitly obtained by — ing on past concepts as to which chemi- 
Y diversion from medical channels. More cal configurations one ought to achieve 
r important in the daily practice of medi- or investigate. The significant analgesia 
of cine is the problem of avoiding the seen with nalorphine, in addition, indi- 
es side effects produced by most of the cates that an important dissociation of 
n potent drugs now av: tilable: nausea, desirable and undesirable effects is 
p vomiting, dizziness, sedation, and _ achievable, at least with drugs in this 
\t others. Respiratory depression, too, class. One can thus either be encour- 
a mav be caused by all the presently aged by the few patches of blue in an 
IS available narcotics, and the loss of this otherwise gr: iy sky, or discouraged by 
1 liability of potent analgesics would be — the generally murky cast provided by 
of oon. It would also be helpful to past failures to come up with drugs 
) have more narcotic drugs which are as that are significant improvements over 
on potent by mouth as by injection. It is older agents. In any case, it is possible 
ion indeed possible in many instances to to derive unequivocal pleasure from 
ith wieve reasonably comparable anal- the fact that there are now tested tech- 
g efficacy if one is willing to give niques available for the measurement 
f sevcral times the usual parenteral dose — of clinical pain and analgesia, and that 
Vals by mouth. This, however, may result the validation of claims as to the effica- 
y i! rratic and unpredictable effects, de- cv of analgesic drugs has been gre atly 
ous pooding on individual variability and facilitated by these techniques. 
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RapioLocic studies understandably 
hold a dominant position in the diag- 
nosis of diseases of the upper gastro- 
intestinal tract. They are widely avail- 
able, entail little, if any risk, and any 
lesion that changes the mucosal pat- 
tern, or the diameter, or the motility, 
or impinges upon the lumen of the 
gastrointestinal tract is susceptible to 
demonstration. Over the years a large 
literature has accumulated concerning 
the radiologic appearance and the cri- 
teria for diagnosis of many gastrointes- 
tinal disorders. However, only a 
modest proportion of this literature 
has been devoted to an appraisal of 
the diagnostic accuracies of these 
studies. 

Admittedly, a rigorous quantitative 
assessment of the accuracy of any 
diagnostic procedure _ is impossible. 
On the other hand, it is helpful in 
medical practice to assess the rela- 
tive reliability of various diagnostic 
procedures, particularly, provided the 
circumstances surrounding their use 
and the criteria for their evaluation can 
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TEXAS 


be clearly outlined. For the purposes 
of this paper, a diagnostic study is con 
sidered highly accurate if it detects a 
high percentage (arbitrarily 90% o1 
above ) of the cases of a particul: ir con 
dition and thus excludes most of thos« 
patients who do not have the condition 
in question. Such a study is doubly use 
ful since it not only detects but ex 
cludes abnormality. A  considerab!: 
lesser but very significant contribution 
is provided by a study that when posi 
tive is highly accur: ite, but when nega 
tive does not exclude a . particular dis 
order. Diagnostic procedures in_ this 
50 to 60% ol 
the abnormal cases and rarely give 

false positive diagnosis. An example 

the detection of esophageal varice 
where radiologic studies are highly r 
liable when varices are demonstrated 
but are of little value in excluding this 
condition. A third much less valuabl 
performance consists of the demonstr: 


category usui ally detect 


tion of some nonspecific abnormality i) 
a relatively high percentage of case 
or a lower percentage of specific fin 
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ings, the number of which is relatively 
inconsequential. The radiologic diag- 
nosis of gastritis might fall in this cate- 
gory. After the presentation of the data, 
some attempt will be made to classify 
radiologic studies into one of these 
categories. 

The 


radiologic 


literature on the accuracy of 
suffers from a 
number of faults and omissions which 
may be summarized as follows: 


diagnosis 


1) All of the data are concerned with 
the false negative examinations 
(those that were said to be normal 
which were later proved to have 
the condition and 

very little or nothing is reported 

concerning the false positive ex- 


in question ) 


aminations (those instances in 
which a specific condition was re- 
ported but was later found not to 
exist or some other condition was 
found). Lusted®* has suggested 
that the relationship of the false 
negatives to the false 
may be expressed approximately 
by the equation xy k, where x 
represents false positives and y 
represents false negatives. To de- 
crease the number of false nega- 


positives 


tives, one has simply to increase 
the number of false positives. In 
other words, if the radiologist re- 
peatedly makes a diagnosis of car- 
cinoma of the colon, even on scanty 
evidence, it is unlikely that he will 
overlook many such lesions. Never- 
theless, many unnecessary explora- 
tions of normal colons would re- 
sult and the overall diagnostic ac- 
curacy of the barium enema study 
would be low. Consequently, un- 
less information is given concern- 
ing both false positive and false 
negative complete 
assessment of accuracy im- 


examinations, 


possible. 
Follow-up procedures are rarely 
applied to a large group of nega- 
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tive cases. As reported in most 
studies, this large group is lost and 
it is likely that an occasional case 
of the condition in question, cer- 
tainly in incipient form, was pres- 
ent at the time of study. This, of 
course, serves to make the study 
more reliable than it really is. It 
is only fair to state that definitive 
follow-up may not always be pos- 
sible since certain conditions, such 
as peptic ulcer, may be transient; 
also the large number of negative 
cases makes 
quite laborious and impractical. 

There is a failure to mention the 
total number of gastrointestinal ex- 
aminations from which the positive 
cases were selected. It 


follow-up studies 


(3 


obviously 
requires a much better diagnostic 
performance to find 10 positive 
cases out of 1.000 than to find 10 
out of 100. 

Most studies have been retrospec- 
tive and it is doubtful that they 
reflect accurately the situation at 
the time the critical decision con- 
cerning the diagnosis was made. 
Since most information is gathered 
from a study of a hospital chart, 
the accuracy of the assessment 
will vary with the completeness of 
the record 

Most reports are from special 
groups or teams who are enthusi- 
astic or skilled in the particular 
area about which they write and 
consequently their reports 
above average 


rep- 
perform- 
ances. Certainly, comparable _re- 
sults should be expected 
under the best circumstances. 

In reviewing the data presented 
here, the reader should keep these 
shortcomings in mind. 

TECHNIQUES OF GASTROINTESTINAL 
RADIOLOGIC EXAMINATION. The tech- 
niques and equipment referred to in 
this review are those which have been 


resent 


only 
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widely available for 25 years, namely, 
the routine use of the filming fluoro- 
scope and radiography. There is no 
reference to the use of cinefluorography 
in any of the papers reviewed here 
and the accuracy of this procedure is 
yet to be evaluated. For the tech- 
nique of splenic portal venography, 
the reader is referred to articles by 
Steiner et al.” and Figley* 

CARCINOMA OF THE Table 
| shows that radiologic abnor- 
mality is demonstrated in 90 to 96% 
of the cases of carcinoma of the esoph- 
agus. More than 90% of patients’® will 
complain of dysphagia and will thus 
show some obstruction to the passage 
of thick barium. However, this attests 


some 


TABLE 1. 


Carcinoma 


Total patients seen 

Total examined by barium swallow 
Barium swallow negative (false negatives 
No mention of false positive cases. 


to the late stage of the disease with 
which most patients present themselves 
rather than to the high diagnostic ac- 
curacy of the radiologic examination. 

Burgess et al.'7 and Pettit?* do not 
give details concerning their failures, 
but small infiltrating lesions without 
obstruction are difficult to detect. Al- 
though the esophagus is examined 
routinely at the time of an upper gas- 
trointestinal series, it is most unusual 
to discover an asymptomatic lesion 
this way. The cervical esophagus in 
the author's opinion offers the most 
difficulties because of the lack of con- 
trol and the rapidity of the passage of 
the barium. Cinefluorography should 
contribute considerably to the detec- 
tion of lesion in this area. Rarely the 
dilated redundant esophagus of achal- 
asia may harbor a cancer®® and _ this 
is often unsuspected. 

Although radiologic studies demon- 


1961 


November, 


strate abnormalities in a high percent- 
age of symptomatic 
esophagus, these changes are often con- 
fused with of esophagitis, ex- 
trinsic mediastinal tumors, varices, be 
nign diverticula and em 
bedded foreign bodies'*:** 
ly, the 
called on to provide tissue for biopsy. 


cancer of the 
those 


strictures, 
Consequent 
esophagoscopist is frequently 


Even when esophagoscopy is negative 
the removal of tissue from suspicious 
areas as shown by the radiologic exami 


‘nation may result in positive identifi 


cation of the lesion™ 


VARICES OF ESOPHAGUS AND 


sroMAcH. Esophageal and gastric 
varices can be found at necropsy, pro 
vided a careful search is made*'*. Hare 


ESOPHAGUS 


Burge ss et al Pettit 
1951 19 
70 25 
Oo 
4° 


et al.*® found varices at necropsy in 9 
of 16 patients with cirrhosis of th 
liver. Twelve of these had 
examination and_ varices 
found 


radiologi: 
had 
but this was confirmed 
in only othe 
showing no evidence of varices (fals« 
positive). No large comparing 
radiologic and postmortem findings i 
available. 

Steiner et al. give their percentag: 
of positive findings using the barium 
swallow study in relation to the 
ber demonstrated by splenic portal 
venogr: iphy, whereas Evans? percent 
age is in relation to the total number 
examined. Both found splenic port! 
venography more accurate than bar- 
ium swallow studies, although the la 
ter method found varices in 64 to 7S 
of all cases of cirrhosis and in patien's 
with gross hemorrhage, 
found in 86% (Table 2). 


been 


necropsy one case, the 


series 


varices we 
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Kirsh et al’ and Brick and Palmer", 
in contrast, give their positive percent- 
ages in relation to the number of pa- 
tients with demonstrable by 
rather than the total 


number with cirrhosis. The difference 


varices 


esophag SCC ps 


TABLE 2 


Varices (including gastric varices 


RADIOLOGY 15] 631 
hemorrhage, Brick and Palmer'* found 
varices using esophagoscopy in 80% as 
compared with 37% using barium swal 
low studies. Kirsh et al.°* in their large 
series found a morbidity rate of about 
1% for esophagoscopy (2 hemorrhages 


ESOPHAGUS 


Steiner et al 195; 
Patients with liver disease predominantly cirrhosis* S4 
Patients with varices, demonstrated by: (1) splenic portal venography 76 
2) barium swallow 66 (87% 
Pwo cases shown by barium swallow not seen by venography 
Krans 1959 
Patients with liver disease predominantly cirrhosis* 100 
Esophageal or gastric varices, or both, demonstrated by barium swallow 64 (4% 
One patient had gastric varices without esophageal varices examined by spleno 
portal venography (same patient group tS 
Varices demonstrated SS 
Patients with hemorrhage 58 


Varices demonstrated by barium swallow 


h et al’? (1955 


ov 


Patients with liver disease* 502 
Varices demonstrated by 1) Barium swallow and gastroscop) 112 
2 Esophagoscopy 102 
3) Barium swallow 76 (68% 
Esophagoscopy only 36 
5) Barium swallow only 10 
B md Palmer 
Patients with cirrhosis* 72 
Varices demonstrated by l Esophagoscopy 108 
2) In same patients by barium swallow 24 (229 
Patients with hemorrhage 64 
Varices demonstrated by 
l Ksophagoscop)y 
2. Barium swallow 19 (37% 
Without hemorrhage 108 
By esophagoscopy Jl 
By barium swallow 5 (10% 


No false positive cases In any of above studies. 


demonstration of varices at necropsy of patients with cirrhosis varies from 418% to 90° o.* 12 


incidence of varices suggests that 
ir material is either comparable to 
t of Steiner et al.’ and of Evans*’, 
that esophagoscopy is much less re- 
li ble than splenic portal venography. 
| is latter question remains unsettled. 
\. vertheless, barium swallow studies 
ionstrated varices in only 22% to 
of those cases that can be seen 
esophagoscopy. In patients with 


and 3 perforations); 8% of the exami- 
nations could not be carried out, and 
in an additional 10% the patient re- 
fused the examination. Also, they found 
10 cases in which varices were demon- 
strated by barium swallow that were 
missed by esophagoscopy, although in 
retrospect, the esophagoscopy had been 
technically poor. They concluded that 
a high degree of technical proficiency 
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of both the radiologist and endoscopist 
would have improved their overall de- 
tection of varices by 5%. 

Varices in the fundus of the stomach 
frequently accompany those in the 
esophagus (22 of 63 found by K. T. 
Evans** and 26 of 40 found by J. A. 
Evans and F. Delany**). 
cited by Evans", the gastric varices 
were an isolated finding and the pres- 
ent author has seen large gastric varices 
persist and bleed after resection of 
varices in the lower esophagus. 

The true incidence of detection of 
varices by barium swallow studies re- 
mains unsettled and undoubtedly varies 
with the skill and experience of the 
radiologist. It appears, however, to vary 
from 25 to 65% of those detected by 
esophagoscopy. Nelson's’? estimate of 
30 to 50% of all cases seems valid. False 
positives seem rare (one case cited ). 
Thus, when barium swallow studies are 
positive they are reliable, when nega- 
tive they are of little value. 

Splenic portal venography emerges 
as an additional radiologic means of 
demonstrating both esophageal and 
gastric varices, although this has not 
been the primary indication for its 
Steiner et al.®® found a number 
of instances in which the paraesophag- 
eal plexus was dilated and varicose, but 
the esophageal submucosal veins were 
not involved and, of course, in 
instances, the barium swallow 
would show no abnormality. 
other hand, Steiner et al.%* 
strand'', Evans** and Figley** 
instances in which varices were dem- 
onstrated by barium swallow studies 
and were not seen by splenic portal 
venography. The latter procedure does 
not compare Ww ith barium swallow 
studies in simplicity or safety, due in 
part to a lack of familiarity of many 
radiologists with the procedure. 

CANCER OF THE STOMACH. The data 

3 refer to proven cancer of 


in Table 3 
the stomach. Proof in most instances 


In one case 


such 
studies 
On the 

Berg- 
all cite 
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was obtained by examination of tissue 


removed at surgery or necropsy, al- 
though in a few instances gross inspec 
tion at laparotomy or gastroscopic ob- 
servations and clinical course were 
‘2. Comfort et al.** 
limited their study to lesions 4 cm. o1 
diameter and it is thus pre- 
sumed that their material is weighted 
in favor of earlier or at 


Several series*:* 


considered adequate 
less in 


least smaller 


lesions. represent 


the entire single in- 
stitution over a particular time period, 
and obviously were 


in the 


experience of a 


not selected cases 
there 
evidence of selection. 

In Table 3, if the 
fort el excluded, radiologic 
studies positively identified a 
in 59 to 92% of the 


no appare nt 


remainder, is no positive 


results of Com- 
al.** are 
cance! 
There is 
Klay- 
man's et al.** quite low results except 
that 3 lesions specifically cited in their 
second paper quite 
questionable in 


Cases 
explanation for 


were small (one 
that 
felt or seen by the sur 
geon at the time of laparotomy. Other 
authors’ found 
ies positively identified cancer in 75 
to 92% of all although details 
as to assessments were 
weighed were not always completely 
outlined. 

Of great practical interest is the 
percentage of called 


varies 


situ. lesion) so 


none could be 


radiologic stud 
Cases, 


how the 


cancers benign 
this from | 
to 29%, majority in the I 
to 15 Cancers were 
with benign ulcer, 
tritis, large folds and extrinsic pres 
defects. From the details cite: 
in the various papers, it appears tha 
confusion with ulcer was r 
sponsible for approximately one-thir: 
to one-half of the (5 to 89 
and thus supplements the appraisa! 
in the following section in 
to 8% of ulcerative 
as benign were 


and 
with the 
range. 


(column 3) 


confuse 
benign tumor, 


Gas 
sure 
benign 
errors 
which 


lesions diagnose 
found to be mali 


nant. 
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\ lesion is indeterminate when the 
radiologist admits his inability to de- 
termine its nature and this implies 
that further radiologic follow-up ex- 
aminations or other 
should be 
Again, if 


nonradiologic 
used for differen- 
the of Com- 
fort et al.** is excluded, the incidence 
of lesions in this category varies from 
3 to 12% with an average of about 8%. 
The size of this group in anv series 
reflects not only the nature of the 
material, but the attitude ex- 
perience of the radiologist and his col- 
leagues. For example, the results of 
Comfort et al.**, in addition to the in- 
creased number of small lesions in his 


means 


tiation. series 


material, also reflect experience of the 
Mavo Clinic where the incidence of 
cancer in ulcerative lesions is quite 
high 

The incidence of complete normality 
of the stomach in the presence of can- 
cer as shown in Table 3 varied from 4 
to 11%. Thus, a normal radiologic ex- 
amination should be valuable in ex- 
cluding cancer. However, Templeton’ 
studied 58 patients with surgically re- 
moved and found that the 
radiologic study was without findings 


cancers 


in 9 within a vear prior to surgery. A 
retrospective study of the films showed 
small changes in the mucosa due to in- 
filtrative lesions in 7 and ulcerative le- 
2. No polypoid lesions were 
missed. In a 


sions in 
of SS cancers at 
the Universitv of Texas Medical Branch 
Hospitals, Schreiber** found 9 in which 
no significant findings were described 
on the initial examination. Another 
consideration is that patients with nor- 
mal examinations are often dismissed 
and may not return for follow-up. 
Far-advanced cancer is easily diag- 
nosed whereas small and presumably 
early lesions are a challenge for the 
expert. Only two papers in Table 3 give 
any information as to the relative stages 
of the disease with which thev deal, 


review 
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although it seems possible that a con 
siderable number of the cases of Klay 
man et al.°? were early. Cooper found 
84.5% of his cases inoperable, and_ in 
the operable or resectable group his 


accuracy after several examinations 
was only SO%. Comfort ef al.** were 
strikingly successful in discovering 
small lesions but identification was 


quite poor. A number of radiologic sur- 
of essentially asymptomatic pa 
tients have vielded a significant num 
ber of However 
these surveys were conducted by en 
thusiastic and highly skilled individuals 
with a particular objective. Although 


a completely normal radiologic exami 


early carcinomas 


nation in the presence of clinical gas 
tric cancer less 
than 10@ of 
as pressure defects due to the spleen 
lobe of the liver or 
fold or 
denal ulcer?" 

tion from the 

as vet there 


appears to occur in 


cases, abnormalities such 
pancreas, larg 
gastric scarring due to due 

tend to divert atten 
correct diagnosis Alsi 


is no proof that radiolog 


cal study as routinely emploved i 
highly reliable in excluding early 
asymptomatic cancer 

One of the papers cited in Table 
stated that the assessment of accurat 


was made after a singel 
other 
evaluated the improvement in accura 


radiologic ex 
amination. Four papers 
resulting from two or CeSSIV 
although in Amberg 
series, the lapse of time between mar 
of the 
ther 
in the 


more su 


examinations 


examinations was so long th 
lid not re present re-examinatior 
Re-examination ma 
be reque sted by the radiologist he caus 


ustlal sense 


of technical difficulties or imperfectior 
in the 
of the prope 
or because after mature considerati: 


initial examination, or inabilit 


patient to cooperate 


he wishes to confirm certain observ 
tions. The referring physician may r 


quest re-examination because clini 


appraisal is at variance with the rad 
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logic findings. Both the radiologist and 
referring physician may wish to ob- 
serve the effects of a medical regimen 
or some other treatment, and under any 
of these circumstances, the opinion 
given after the last examination should 
be used in evaluation of accuracy. 
Table 3 shows that after repeated ex- 
amination, the positive identification of 
a cancer increased from 70 to 75% to 
85 to 95%. the incidence of cancer 
called benign fell from 12 to 15% to 
t to 8%, and the incidence of normality 
dropped from 5 to 10% to 1 to 2% 
giving in each instance a verv signifi- 
Serial 
order to 


radiologic 
follow the 
response of an ulcerative lesion to a 


cant improv ement. 
examination in 


medical regimen is widely used, but 
other than the results listed above. 
there is no assessment of the effects 
of its use. In this connection, it 
should be emphasized that a request 
for re-examination is not an_ indict- 
ment of the radiologist for lack of 
care and_ skill. Experienced radiolo- 
gists know that all parts of the gastro- 
intestinal tract cannot be examined 
with equal thoroughness in any one 
examination. Like the able clinician, 
the radiologist tends to concentrate on 
from his 
knowledge and _ initial survey of the 
irticular examination. 
This frequently leads to a reliable diag- 
sis, but in obscure or difficult cases 


ids developed clinical 


organ under 


fter more extended consideration, a 
e-examination with concentration on 
therto obscure areas is indicated and 
results cited above show that this 
a profitable procedure. The use of 
pid film processors, so that all evi- 
nee can be reviewed while the pa- 
nt is still available, has greatly 
ilitated this procedure. 
In 50 patients with a radiologic diag- 
sis of cancer of the stomach, Tem- 
ton! found 2 in which the stomach 
s entirely normal. In one, an en- 
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larged lobe of the liver was the prob- 
able cause of the deformity, but no 
cause for the radiological appearance 
of the gastric mucosa was found in the 
other. Amberg* found 7 cases in which 
the stomach was normal and 60 others 
in which a benign lesion was the cause 
of the radiologic abnormality. Klotz 
et al. reported 32 patients w ith a 


radiologic diagnosis of cancer in 


which 12 had normal stomachs and 
of be- 
nign lesions, such as hypertrophic 
folds, gastritis, benign ulcer and_ be- 


the remainder had a variety 


nign tumor, as determined in many 
instances by gastroscopy. Brown and 
Dobbie’ and Lame discuss a num- 
ber of extrinsic lesions which may be 
mistaken for a gastric carcinoma. In 
this connection, it should be empha- 
sized that complete normality of the 
stomach can be determined only by 
excision and careful pathological study, 
and a number of errors following pal- 
pation and inspection of the unopened 
stomach at laparotomy have been re- 
ported™!:**.%.%, The incidence of the 
false positive diagnosis of cancer in 
the presence of a normal stomach can- 
not be accurately assessed from the 
available data, but unfortunately does 
occur. Occasionally, the radiologist’s 
opinion concerning the presence of a 
lesion is better than that of the sur- 
geon who examines the stomach at 
laparotomy 

Only 
Table 3 attempt to assess the reasons 
for failure of radiological studies, but 
there is little doubt that the location 
and gross morphology of the lesion are 
important factors. Templeton’? noted 
that no polypoid lesions were missed 
and small infiltrative lesions were fre- 
quently overlooked. Finby and Eisen- 
bud®® in 269 cases found that lesions 
in the proximal one-third of the stom- 
ach were missed in 13%, as compared 
with 2% in the distal portion. The care- 


a few of the papers cited in 


| 
} 
l 
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ful description of superficial spreading 
carcinoma" raises the question as to 
how often this lesion is susceptible to 
radiologic diagnosis. In the series of 
Golden and Stout**, no direct assess- 
ment of error was made, but it appears 
that there was considerable delay and 
uncertainty in many Sher- 
man and Wilner*® discussed at length 
the problems in nonulcerating type of 
superficial spreading carcinoma and 
conclude that the diagnosis is difficult, 
but possible in some cases, and may be 
more accurate than inspection and pal- 
pation by the surgeon. 


instances. 
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of the Roentgen examination in differ- 
entiating and malig- 
nant ulcer. 

The definitive 
n Tables 4 


micré ISCOPIC 


between benign 


lesions 


of the 
5 was ascertained by 


nature 
and 
tissue re 

by 
nor- 


examination of 
moved at surgery or 
Evaluation of 
the 


surgeon at 


necropsy, or 
careful follow-up. 
the 

lesion 


stomach or nature 
the 
laparotomy is to be considered with 
Also, in the ab 
many pitfalls 


assessment of 


mality of 


of a gross by 


reservation! 
sence otf metastases 
in the 
malignancy 


exist microscopic 


in ulcerative lesions which 


TABLE 4.—PEPTIC ULCER OF THE STOMACH CASES OF PEPTIC ULCER PROVEN 
PREDOMINANTLY BY REMOVAL OF SPECIMEN OR BY PROLONGED FOLLOW UP 
RoENTGENOGRAPHIC FINDINGS 

j 
Roe ntge n 
7 tal Ca Vi ya Val nan tet nate f 

Klotz ef al. (1954 122” 14 (11.5% 4 (39 LOO 82° 
Comfort ef al 1947 772 (under 17 4 (4% 129 520 67.497 

fem. mn 

diameter 
Templeton!*® (1944 99 14 (14% 86°, 


Two false positive examinations. 


Additional 72 wrongly placed in duodenum or couldn't be found at surgery, ove 


Cancer in the antrum and prepyloric 
region is seldom missed, but differenti- 
ation from benign lesions is often haz- 
ardous and this problem will be further 


considered in the following section. 


PEPTIC ULCER OF THE STOMACH. THE 
DIFFERENTIATION BETWEEN BENIGN AND 
MALIGNANT ULCER OF THE STOMACH. 


Table 4 deals entirely with the fre- 
quency gu positive identification of 
benign peptic ulcer. On the other hand, 
Table 5 refers to ulcerative lesions 
which for the most part resembled be- 
nign ulcers, a considerable portion of 
which, however, were malignant. With 
the possible exception of the material 
of Elliott et al.8*, no gross or obvious 
cancers were included. Consequently, 
the data here should relate significantly 
to the practical problem of the accuracy 


rall error 11% 


otherwise 
if these are in a 
Kirsner et 
lent review of this problem and also 
that the malignant transfor 
mation of benign ulcer is so that 
practically it is of little concern. Con 
sequently, careful follow-up, pro 
vided it is of sufficient duration, may 
be a quite valid means in differenti 
ating between a cancer and 


appear benign, particularly 
healing 
an excel 


lesions 
phase. give 
suggest 


rare 


benign 
ulcer. 

In the papers listed in Tables 4 and 
5, the length of follow-up is not al 
ways precisel; ‘ly stated. Dagradi and 
Jo ‘hnson** state that the ulcer was fol 
lowed until it completely healed. Com 
plete healing as confirmed by radio 
logic findings when maintained over : 
period of several months is quite gooc 
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but a number 
of exceptions are found in the litera- 
ture*? In some of these, years 
elapsed before a cancer appeared at 
the site of the initial ulcer. Thus, al- 
though exceptions appear rare, a 
follow-up of at least a year would 
appear to be the minimum acceptable 
evidence of benignancy. 

The data in Tables 4 and 5 are 
complement: iry in assessing the inci- 
dence of ulcerative lesions missed by 
Roentgen examination. In 
series“. 100 gastroscopy was respon- 
sible for detecting the ulcers missed 
by radiologic examination. Renshaw*’ 
likewise found 10 gastric ulcers not 
seen by radiologic means in $42 pa- 
tients with abdominal complaints and 
Benedict!” mentions 4 similar cases out 
of a total of 50 ulcers. This suggests, 
therefore, that 8 to 12% of ulcerative 
lesions of the stomach may be missed 
by radiologic examination, and this may 
not include a few lesions missed 
by all means and lost to follow-up. 
These data should not be construed as 
showing a of gastroscopy 
in the overall detection of gastric ulcer. 
Aside from the fact that the radiologic 
examination is almost always done first, 
in 100 cases of proven ulcer, Dagradi 
and Johnson** found 88 ulcers by radio- 


evidence of benignancy, 


several 


logic means and only 83 by gastros- 
copy. In the 50 ulcers studied by Bene- 
dict®, the radiologic method was su- 


perior to gastroscopy in locating the 
lesion 21 times, whereas gastroscopy 
was superior only 4 times. Klotz et al.®*, 
in a study of 410 patients with stom: ich 
abnormality by both means, found 
radiologic study more accurate in de- 
tecting both peptic ulcer and cancer 
and less accurate in the diagnosis of 
polyps and gastritis. 

Table 4 suggests that the radiologist 
may diagnose 3 to 4% of benign peptic 
ulcers as malignant, and another 3 to 
15% he will place in an indeterminate 
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freely admitting his inability 
to designate the nature of the lesion. 
As stated before, the data of Comfort 
et al.** are exceptional and undoubted 
ly reflect the attitude of the Mayo 
Clinic where the incidence of malignant 
ulceration greater than else- 
The problem comes into better 
however, when the 
Columns 3 and 4 in 
alyzed. Here the material is somewhat 
different and includes both benign and 
malignant ulcers. It is seen that 50 to 
90% of the ulcerative lesions diagnosed 
as malignant were benign, and in the 
relatively large indeterminate 
(Column 5), a similar incidence of 
Thus, 20 to 404% 
(total of Columns 3 
fall into these two groups in 


category, 


seems 
where. 
data in 
Table 5 are an- 


tocus, 


group 


‘nignancy prevaile d. 
of the 
and 5) 


toti al cases 


which the radiologist performs poorly 
as differentiating benign from 
malignant The 
to 80% of cases he diagnosed as benign 
with an error of 6 to 8%. 

Bachrach (as quoted from Kirsner 
et al.) estimated that if all ulcerative 
lesions of the stomach were called be- 
15 to 20% would ultimately 
be found to be malignant. 
of Stevenson and Yates** is not repre- 
sentative, but falls into the group diag 
benign by the radiologist 
consisted of 
cases in which diagnosis would be mor 
difficult.) Thus, it appears that given 
an unselected group of ulcerative gas 
tric lesions in which the incidence of 
malignancy is approximately 15%, th 
radiologist will isolate a group 60 t 
80% the size of the original one i 
which the incidence of malignancy wil 
be 6 to 8%. It is quite probable, as sug 
gested in Table 3, that repeated radio 
logic observation may result in a furthe 
decrease in the incidence of malig 


insotar 


lesions. remaining 60 


nign, only 


(The series 


nosed as 


Haves” series selected 


nancy in this group to 3 to 5%. In the 
remaining 20 to 40% of cases in the ori 
inal unselected group (these will b 
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classified as malignant or indetermi- 
large that 
other means of diagnosis may be nec- 


nate), the error will be so 
essary. The size of the various groups, 
of course, varies somewhat according 
to the skill, enthusiasm and experience 
of the radiologist. The overall accuracy 
of the radiologic study ( both positive 
and negative errors ) is about ( Col- 
umn 6), 

Correct evaluation of ulcerative le- 
sions in association with antral deform- 
ity or severe antral spasm is particu- 
larly difficult. Ulcers may be superficial 
and thus properly considered as a 
manifestation of antral gastritis rather 
than true peptic ulcer’ However, 
true peptic ulcers are also common 
with antral gastritis. Flood and Hen- 
nig*! describe 60 patients with a radio- 
logic diagnosis of antral gastritis in 
which gastroscopy showed ulceration, 
although it is not clear how many of 
these would be regarded as too super- 
ficial to be susceptible to radiologic 
di Lonosis. 

Wolf and Brvk'"* have recently 
elaborated 5 radiologic signs which 
enabled them to correctly identify 
26 simple benign prepyloric ulcers. 
None of these signs was found in retro- 
spect in 84 prepyloric cancers. How- 
ever, the 
5 cases of benign peptic ulcer, the 
remainder of which did not show the 
tvpical Roentgen signs. In a pathologi- 
cal study of 


°6 cases were selected from 


234 ulcerative lesions, of 
which 66 were cancer, Robbins** found 
the ratio of benign to malignant ulcers 
in the prepyloric region about the 
same as elsewhere in the stomach. The 
present author believes that the prac- 
tic.’ problem confronting the radiol- 
og in connection with ulcerative pre- 
py!oric lesions, particularly those asso- 
ci 1 with deformity or marked spasm, 
is tat of separation of those in which 
rad ologic criteria are helpful and those 
in \ hich differentiation is not possible 
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by this means. The relative number of 
cases falling into this latter group will 
be larger than those for the stomach 
as a whole. 

Gastrojejunal ulcers present a special 
problem. Ellis*’ found that radiologic 
studies correctly identified 44 of 78 
(56%) of such ulcers following gastro- 
enterostomy and 45 of 56 (80%) fol- 
lowing partis il gastrectomy. Haley and 
Sennott*® reported 6 of 9 ulcers cor- 
rectly diagnosed after gastroenteros- 
tomy. Many of the ulcers in both series 
were large and occasionally they were 
so huge that their significance was mis- 
interpreted. 

Ivy et al.®* (Pg. 794) state that 7% of 
apparent benign ulcers will be cancer 
(apparently this is after all means of 
study) and on the preceding page a 
tuble shows that of 2,212 ulcerative 
lesions diagnosed as benign by all avail- 
able means, 12.7% ultimately were can- 
cer. This experience extended over a 
20-year period prior to 1950 and may 
not be entirely valid at present. How- 
ever, it does indicate that there is a 
considerable problem in the differential 
diagnosis of ulcerative lesions of the 
stomach. The data in Table 5 suggest, 
however, that the radiologist can be 
helpful in that he can select a group 
of ulcerative lesions in which the inci- 
dence of cancer will be 5% or less. 
However, he does this by misdiagnos- 
ing a very considerable group of be- 
nign lesions which he called malignant. 
This is a good illustration of the prin- 
ciple that a small negative error can 
be achieved at the expense of a rather 
large positive error or vice versa. 

UPPER GASTROINTESTINAL HEMOR- 
RHAGE. Every experienced radiologist 
is impressed by the number of patients 
with massive gastrointestinal bleeding 
in which he is unable to find the source. 
A gastric or duodenal ulcer or a hiatus 
hernia may be overlooked some of 
these patients and will be found at 
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a later examination or at laparatomy, 
but in a significant number of others, 
the bleeding will 
despite repeated radiologic examina- 


remain an enigma 
tions, gastroscopy, esophagoscopy, lap 
arotomy and necropsy. In a 
102 pi atients with severe gastrointestinal 
hemorrhage, Crohn et al.*? 22 
such cases over a period of several 
years. One to 
\Meckel's and another 
cholelithiasis, but in the remaining 20 
patients (20%), the of bleeding 
remained unexplained. In a number of 
these partial gastric 
was carried out, apparently with ces- 
sation of hemorrhage, but signifi- 
cant lesion was found in the 
specimen. 


series ol 
tound 


was found have a 


diverticulum 
source 


cases, resection 
ho 
resected 
Stone” collected 82 cases of 
melena, in 31 of which all 
studies remained negative including 6 
laparotomies. In 20 others, 
ot bleeding was very doubtful. 
the series of Crohn et al.** and Stone’ 
the cause of bleeding apparently was 
not a pe ptic ulcer. Both Benedict® 

and Palmer® indicate that hype 
gastritis may be a significant source of 
hemorrhage and, this lesion 
is better diagnosed by gastroscop) than 
radiologic Palmer™ 19 
such cases in 121 patients, all of which 
were demonstrated by gastroscopy and 
none apparently was clei arly discern- 
ible by ré idiological examination. Like- 
‘both Rivers™ and Kirklin®* at- 
tribute significant hemorrhage to duo- 
denitis with or without superficial ul- 
ceration. However, 6 of Crohn’s et al.?* 
20 patients underwent gastroscopy and 
several others had resection of the 
stomach without any evidence of hy- 
pertrophic gastritis or duodenitis. The 
proven causes of such obscure bleeding 
include the following: small intestinal 
tumors, colonic poiyps, hemangiomas 
of the small and _ large intestine, 
Meckel’s diverticulum, diverticulosis of 
the colon, regional ileitis, varicose veins 


severe 


the cause 
In both 


of course. 


means. found 


wise, 
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wall 
congenital 


the intestinal 


bodies. 


and infarctions of 


impacted foreign 


aneurvsms of the vessels in the intesti 


nal wall, chronic alcoholism, hemor 
rhagic disease, and the chronic inges 
tion of aspirin. Fortunately, it seems 
that although such hemorrhages ar 
quite alarming, they are rarely 
Although radiologic exami 
nation is often futile, there can be no 


that it should be 
from time to time with the hope of 
hitherto 
the radiologist need mak 


no apologies for his shortcomings sinc 


question repeated 


uncovering a obscure lesion 


Furthermore. 


laparotomy and even necropsy may 


tail to reveal a satisfactory explanation 


for the 

Another aspect: of the problem of 
upper gastrointestinal hemorrhage is 
the employment of the Hampton" 
technique as an emergency procedure 
More than 90° of fatal hemorrhages 
appear to originate from the upper 
gastrointestinal tract and about 90% ot 
these are due to peptic ulcer™®. Heuer 
estimated that 15% of patients wit! 
hemorrhage from peptic ulcer will 
unless they are treated by surgical 
means. The crucial problem, therefor 


is to select those patients that would 
fall into this fatal group and operat 
upon them while they are still accep 
table The 


surgical risks. ulcers in such 


fatal cases are almost invariably deep 
with a hard, fibrous base and erode 
into a sizable artery often on the less 


curvature of the stomach or posterio 
wall of the Such 
would appear to be quite susceptil le 


duodenum*! lesions 
to radiologic demonstration. 

Although Heuer®! 
which a fatal hemorrhage appeared t 
have been provoked by “two or thre 


cited 3 cases il 


swallows of barium.” other obser 
ers!5.64.85,88, 106 uniformly failed to ob 
serve anv untoward effects followi.g 


the use of the Hampton technique i 


modifications thereof. The proced) r 


— al 

ch 

Ca 

th 

ol 

th 

ha 
ch 
an 

It 

the 

be 
ma 
du 
hir 

De! 

On 

sm 

us 
the 
fey 

VE 

vit 

DY 
| 

] 

i 

sat 
we? 

this 

by 


Progress of Medical Science: 


used by 


\ Cantwell'® and Chandler et 
al.*! consisted of using mobile bedside 
equipment and no fluoroscopy. Zam- 
check et al.!°° provided unusual medi- 
cal supervision in the first group of 
their series of cases and after a period 
of time came to the conclusion that 
the Roentgen examination was _ not 
Both Schatzki® and Zam- 


check et al advise against the ex- 


hazardous. 


amination in a patient who is in shock. 
It is the author's opinion, however, that 
the radiologic examination should not 
be taken lightly. In large departments, 
inexperienced radiologists and inexperi- 
enced house officers may not carry out 
the examination in a careful and proper 
manner. made un- 
duly to manipulate the patient or cause 


Attempts mav_ be 


him to stand when he is unable, or he 
mav be left unobserved for unduly long 
periods. This examination is a special- 
ized procedure and should be done 
by only those who have had experience. 
On the other 
small that any significant vield would 
justify its use. 


hand, the risks are so 


The definitive source of bleeding in 
the series listed in Table 6 was de- 
termined by esophagoscopy, gastros- 
copy, laparotomy, necropsy, or repeated 
radiologic studies 


over a period of 


wecks to months following the 


emergency Several au- 


proc edure. 
th 


comment on the frequency 
with which gastric and duodenal ulcers 
we demonstrated as an emergency 
procedure, but could not be seen at 
the examination from 10 davs to 2 
wee xs later. These, of course. were not 
classified as errors. Incomplete or un- 
satis! actory examinations 
wer mentioned in all papers and usual- 
iv tcc number was given, and where 
this vas associated with an error, these 
wer included in the final results. It is 
bvi us that such incomplete examina- 
tions contribute greatly to the number 


of er ors. All patients qualified as hav- 


radiologic 
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ing hemorrhage severe enough to re- 
quire immediate transfusion, and usual- 
ly the examination was carried out 
within 45 after the 
hemorrhage. A number of the series 


hours onset of 
represent the entire experience of an 
institution over a_ certain period of 


14.64.86 


time In one of the series’, all 
of the examinations were performed by 
one individual but this does not repre- 
sent the usual situation. The series pre- 
sented by Palmer*® and Scott** repre- 
sents material from military hospitals, 
and is thus not representative of the 
general population. Their series are 
included because their data are rather 
complete and it is interesting to note 
that the percentage of cases here in 
which no source of hemorrhage was 
found was about the same in the others 
(14 to 22%) 

Table 6 shows that those observers 
who used the Hampton technique or a 
identified the 
source of bleeding in 68 to 81% of cases. 
In Cantwell's™ series, the examination 
was carried out at the bedside using a 
portable apparatus without 
copy, and the vield seems remarkable 
(57%). The best results were those of 
Weir!” 
were done by one apparently quite 
competent radiologist. 

The identification of duodenal ulcer 
was particularly good and was listed as 
100% by Palmer™, 94% by Weir, and 
85% bv Knowles ect al. (35 of 41 
cases ). Zamcheck et al.1% found 22 out 
of 23 ulcers. This performance might 
be criticized since there was no other 
reliable means in many instances of 
confirming the results other than re- 
peated radiologic studies and prolonged 
follow-up. However, in the series of 
Knowles et al.**, the radiologic findings 
were confirmed 2 times by necropsy 
and 14 times by operation. 

In bleeding gastric ulcers, Palmer™ 
reported that radiologic studies found 


modification correctly 


fluoros- 


in which all the examinations 
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12 of 14. Knowles et al.**, 10 of 12. In 
Zamcheck’s et al.!®* series, 3 of 26 ulcers 
were missed in the stomach, although 
in two of these the ulcer was misdiag- 
nosed as an antral gastritis. 

As is to be expected, the diagnosis 
of esophageal varices was somewhat 
less reliable, but surprisingly good. 
Schatzki and Blade*® found 7 of 9 cases, 
although there was one false positive 
diagnosis in association with the cor- 
rect diagnosis of gastric ulcer. Zam- 


hernia by radiologic means in the face 
of severe hemorrhage are to be ques 
tioned. 

\ diagnosis of gastritis by radiologic 
means is generally considered as unre 
However, in association 
with bleeding, we find repeated ref 
, and ap 


86,106 


erence to this diagnosis** 
parently the diagnosis was substanti 
ated in 2 out of 3 cases in Shatzki’s 
series and although it was diagnosed 
10) times in Zamcheck’s series, apparent- 


TABLE 6.-UPPER GASTROINTESTINAL HEMORRHAGE 


Total No Source Found Source Determined 

Author Cases ( ombined Studies hy Roe ntqge n-ray Studies 

Scott§§ (1959 85 12 (14% Not stated 

Palmer™ (1952 122 (22% 42 (35%)* 

Cantwell’ (1960 200 50 (25% 114 (57%) also 12 
false positives 

Weir" (1959 75 5% 61 (81% 

Schatzki and Blade® (1958 76 10 (13% 58 (76%) 1 false 
positive 

Knowles ef (1952 SO 17 20°, 54 5 other cases 
probably positi 

Elmer et al. (1950 58 13 (22% $4 (76% 

Zamceheck et al. (1952 122 12 (10% 92 (75% 


*Roentgenographic studies demonstrated an additional undetermined number of lesions, but was not 


the primary means of demonstration. 


check et al.%° missed the diagnosis 
once in 5 cases and Knowles et al.® 
found 6 of 8 cases of esophageal var- 
ices. Palmer™ records 4 cases of eso- 
phageal and 4 of stomach varices, and 
he attributes the diagnosis in all to 
esophagoscopy and gastroscopy. It is 
not clear whether they were missed by 
radiologic studies or not. 

In the combined series, gastric can- 
cer was mentioned 10 times and missed 
only twice, and both of these were in 
Cantwell’s'® series in which the tech- 
nique was admittedly unorthodox. 

Hiatus hernia was diagnosed by the 
esophagoscope in 2 of Palmer’s”® cases, 
but in all others it was diagnosed by 
radiologic examination. However, vig- 
orous attempts to demonstrate a haitus 


ly was missed in only 7. Benedict® 
mentioned that occasionally localized 
gastritis may be seen by radiologic 
means when it has been missed by 
gastroscopy. In Palmer’s™® series, th 
diagnosis was made 19 times by gas- 
troscopy, but there is no mention as 
to whether there were any abnormal 
radiologic findings. Schatzki®® de 
scribes the radiologic appearance of 
gastritis and suggests that it can be 
diagnosed. It appears, therefore, that 
the radiologist should not accept 4 
completely defeatist attitude toward 
gastritis and should be prepared to sug- 
gest this diagnosis under certain cir- 
cumstances. 

Thus, in summary, it appears tha’ it 
the cases in which no source of hen.or- 


rh 
ot 
rat 
ha 
ing 
pe 
ca 
de 
orl 
nu 
| ot 
ter 
der 
If 
reg 
der 
rea 
rad 
the 
sim 
Stun 
alt 
Ey 
diff 
tes 
reg 
will 
ney 
this 
the 
att 
fol 
ulc 
tio 
stud 
dis 
she 
ror 
nec 
Cus 
ced 
nat 
Tal 
logi 


yrmal 

de- 
ce of 
in be 

that 
opt a 
yw rd 


O 


Progress of Medical Science: 


and this, 
includes the non- 
fatal cases, emergency radiologic exami- 
nation will detect the source of bleed- 
ing in 85 to 90% of the remainder. This 
percentage may be even higher in the 
case of deep indurated gastric or duo- 
denal ulcer where the risk of fatal hem- 
orrhage is greater. 

DUODENATI 
number of 


is found or eliminated, 
of course, usually 


rhage 


ULCER. Out of the total 
patients referred to the 
radiologist with symptoms suggestive 
of duodenal ulcer, a sizable but unde- 
termined percentage will have an ulcer 
demonstrated at the first examination. 
If these patients respond to an ulcer 
regimen and subsequently show evi- 
dence of healing, the diagnosis seems 
reasonably well established. Every 
radiologist, however, is impressed by 
the sizable number of patients with 
similar complaints in which radiologic 
studies are negative or nonspecific 
spasm of the pylorus or duodenal cap 
and abnormal motility of the stomach ). 
Evaluation of this group presents a 
difficult problem. Many of these pa- 
tients will also respond to an ulcer 
regimen and an undetermined fraction 
will be discharged and their true status 
never determined. It is unlikely that 
this fraction was considered in prepar- 
ing the data presented Table 7. In 
the remainder of the original group, 
after a variable period of time and 
following a second or third radiologic 
examination, a diagnosis of duodenal 
ulcer will be established. The ques- 
tion then “Were the earlier 
studies in error?” This question is not 
discussed in the papers cited in Table 

'lowever, a perusal of these papers 
shows that most of the radiologic er- 
rors were confirmed by laparotomy or 
necropsy examination, and as is dis- 
cus‘ed below, they were often pre- 
ced d by a series of radiologic exami- 
nat ms. Consequently, the data in 
Tab'e 7 do not refer to a single radio- 
logi ciindnatins but to a mixture of 


arises 
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a series of single and multiple exami- 
nations performed over a considerable 
period of time. If only single or initial 
examinations were considered, the per- 
centage 
larger, 


error would undoubtedly be 
although this brings up the 
question as to how often a duodenal 
ulcer is too superficial to be demon- 
strated by radiologic means. Superficial 
gastric ulcers are often seen by gastros- 
copy when they 

radiologic means” 


seen by 
and often 
with gastritis. 


cannot be 


10.63.79 


these are associated 


Rivers™ studied 157 cases of duoden- 
itis, most of which were confirmed 
by microscopic study. Many of these 


had shallow ulcers which he _ dis- 
tinguished from peptic ulcer since they 
were superficial and without indura- 
tion. Two cases specifically showed de- 
formity of the duodenal c: ap at radio- 
logic examination. Kirklin®® 
the radiologic characteristics of duo- 
denitis (irritability and irregularity of 
the duodenal cap ) and noted the ab- 
sence of a central fleck or marginal 
which would have been diag- 
nostic of duodenal ulcer. Both Rivers** 
and Kirklin®® commented on the simi- 
larity of the symptomatology of duo- 
denitis and peptic ulcer and believe 
that duodenitis is often a precursor of 
ulcer. Consequently, it is probable that 
a number of patients with symptoms of 
duodenal ulcer have supe ficial ulcers 
which are not demonstrable by radio- 
logic means. However, duodenitis is 
susceptible to radiologic diagnosis®, 
although the signs may be regarded as 
nonspecific by many radiologists. Cer- 
tainly, duodenitis is not a prevalent 
diagnosis in several large radiological 
departments with which the present 
author is familiar. The papers cited 
in Table 7 did not consider duodenitis 
in their differential diagnoses and there 
is no evaluation of its significance in 
the overall accuracy of radiologic diag- 
nosis of duodenal ulcer. 
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The radiologic sigus of duodenal 
uleer aire | al niche and il cle 
formity. and spasm ot the 


duodenal cap associated with pyloro 
spasm other changes in motility of 
the stomach are rewarded as. reliable 
uleer by 


ret al 


secondary signs of active 


Kirklin and Burch 


and 


are particularh usetul when as 
sociated with detormits without 
tive of an active ule Hlowever, simi 
lar activity of the stomach and duo 
denum quite no specih and 
with the two exceptions listed above 
these secondary signs were not used 
in anv of the valuations listed in 
Fable 4 

s due t barium adhering 
ti n ulcer crater and is thus positive 


of an active ulcer. Deformits 
i e to cleatrix Hlrons tissu and 
Muar hye te ther with an 
tiy he ‘ Ol rarely with 
mmators disease 
idhesions Kirklir ind Riv 
both state that duodenitis may 
he cause of scar and deformity. A 
ina’ by wnstrate d man other 
\\ normal duodenal cap and may 
it without res | detormityv. but 
this unusual Serial 1 idiologic 
st sh ti t vost instances as 
) disappears. it is followed by 
efinite s 1 etormits pat- 
te epend t ) t! de pth and 
lk n of the ulcer CT 

ch s frequentls re- 
Cl veated ulcer craters mav form 
iN ilreadv searred and deformed 
wl ise the identifi- 
cat t a niche is more difficult?*5-" 
\| he radiologic signs of healing 

absent untrustworthy 

rl the radiologist. when confronted 
W deformed duodenal cap with- 
Oul I icl ms I le sitivel, te 
det e whether tl itient Is suf- 
tey trom recurrent Further- 
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more, serial radiological examinations 


under these circumstances often can 


not confirm a response to therapy. It 
is thus obvious that a niche is a more 
important and useful sign of duodenal 
uleer than deformity 


The 


was contirmed by inspection o1 removal 


presence of a duodenal ulcer 


of tissue at laparotomy, those series 
marked Table. 7. 


This means that these series represent 


with an asterisk in 
selected material. Surgeons will not op- 
erate in the presence of negative radio- 
logic findings except for the most com- 
such 


reasons 


pelling signs of per- 
_and these cases 
of the total 
Thus, in the 


series indicated bv an asterisk, the per- 


foration or hemorrhage 
comprise a small minority 


cases of duodenal ulcer 
centage given refers to the incidence of 


confirmation of positive radiologic 


studies, and the opportunity for obser- 
vation of false negative studies is quite 


Phe 


ot positive I idiologi« studies is seen to 


limited incidence of confirmation 


be between S2 and 93%. False positive 


errors (lesions that were diagnosed but 
were not found at operation) were 
about evenly divided between com- 
plete normality of the stomach and 


duodenum and misplacement of an 
ulcer 

In Templeton’s™® series, the diag- 
nosis was confirmed predominantly by 
clinical findings and is thus subject to 
Active 


he asvmpt matic. 


ulcer 
the 


duodenal 


and on 


criticism may 


other 
hand, other conditions, such as gastric 


ulcer and gallbladder disease. can 


mimic it. Nevertheless. when these 
other conditions are eliminated as far 


is possible by appropriate studies and 
clinical observation is carried out over 
error of mis- 
minimal. Certainly, 


in extended pe riod. the 


seems 


material collected in this wav is rela- 


tively unselected and much more rep- 


resentative of duodenal ulcer disease 
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than that confirmed entirely by 
rotomy. 

In Table 7, the series presented by 
Akerlund?, Carman and Sutherland?" 
Kirklin and Burch®’, and Templeton’ 
refer to the percentage incidence of 
a niche in relation to the total number 
of ulcer cases. Kirklin and Burch®? 
stated that their overall accuracy in 
the diagnosis of duodenal ulcer as con- 
firmed by surgical means was 95%. 
( ‘onsequently, their total incidence of 
niche would approximate that shown 
in the table. Akerlund? indicated that 
many of his patients had acute ulcer 
symptoms and at that time (1931) 
surgery was a fashionable form of treat- 
ment. The disparity between the per- 
centage incidence of a niche (between 
13 and 75%) is quite striking. Kirklin 
and Burch’ attribute their low inci- 
dence to the nature of their material 
which consisted of many patients with 
vague abdominal complaints, some of 
very long duration, and in some the 
radiologic examination was in the 
nature of a check-up. In the series of 
patients with acute symptoms, the in- 
cidence of niche was somewhat higher, 
namely 38%. On the other hand, Aker- 
lund’s* material contained a large pre- 
ponderance of patients suffering from 
active ulcer. Templeton’ significantly 
divided his patients into a group with 
active symptoms and an inactive group. 
The incidence, of course, is strikingly 
different between the two (2 and 65%) 
However, the difference between the 
results of Templeton’? and of Aker- 
lund?, and those of Kirklin and Burch*? 
and Carman and Sutherland?’ is so 
large that some other explanation could 
be considered. Both Templeton and 
Akerlund? were ardent devotees of 
spot filming and quite enthusiastic in 
their search for a niche, which they 
regarded as a much more important 
sign than deformity alone. Kirklin and 
Burch** preferred fluoroscopic obser- 


lapa- 
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vation and felt that in the presence o! 
deformity 
acute 


and the secondary signs of 
demonstration of a nich 
was not often necessary. Furthermore. 
they felt that due to the scarring and 
irritability with 
ulcer, a niche is not often susceptible 
to demonstration. Whatever the expla- 
for the discrepancy may be, 
it is noteworthy that even using 
ful spot filming techniques, 
of patients with active ulcer will not 
Con- 


demonstrate a 


ulcer, 


associated an 


nation 
Zo t 


show a niche but only deformity. 
failure to 
niche does not exclude an active 


sequently, 
ulcer. 
Thus, when deformity is present but 
no niche, 


the decision as to whether 


an ulcer is active or not must be 
settled by the clinician. 
Numerous reports” 45,91,104 attest to 


the difficulty in differentiating between 
duodenal ulcer and gastric lesions, 
such as cancer or benign ulcer. Scar- 
ring of duodenal ulcer may involve the 
prepyloric region of the stomach and 
obliterates the usual Roentgen land- 
marks. Likewise, prepyloric ulcers may 
so scar the base of the duodenal c: ap 
that this structure cannot be proper!) 
identified. In 84 cases of 
ulcer*®, the radiologist wrongly pl: 
the lesion in the stomach in 6, and i 

another series®*', of 21 operative cases 
in which the radiologist thought the 
lesion was in the pylorus or antrum 
the crater was found in the duodenum 


duoden: il 


In the series of Comfort et al.** 
proven gastric lesions were wrong) 
placed in the duodenum. The over ill 


incidence of this error cannot be 


pre 
cisely appraise d. but is much more 
likely to occur with chronic ulcers 


which have healed with much scarring 
and obliteration of the usual contours 
of the stomach and duodenum. 

\ peptic ulcer distal to the duod« ral 
cap formerly was thought to be 1 
but various clinical 
studies?-25.7 placed 
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from 5 to 17%. Most of these ulcers are 
located within the first 4 to 5 cm. of 
the duodenum the duodenal 
cap. They are particul: rly prone to 
complications, such as he morrhage (38 
of 98 cases of Ramsdell et al.7® and 15 
of 25 cases cited by Cooke and Hut- 
ton?>). Some degree of obstruction is 
likewise common. These lesions are 
often overlooked on the first radiologic 
examination and thus the patients may 
fall into the group of unexplained hem- 
orrhage. Of the 98. cases reported by 
Ramsdell et al.7°, only 65 were seen at 
the first examination, and 
three examinations were necessary in 4 
cases before the 
strated. In the 
Hutton®® only 4 of the 
the demonstrated 
examination, one patient had 
eight examinations before the lesion 
was found. Consequently, the radiolo- 
gist should be prepared to examine this 
area thoroughly using a variety of diag- 
nostic maneuvers. 
Paradoxically 
become 


bevond 


radiologic 


was demon- 
Cooke and 
95 cases had 
the first 


ulcer 

series of 
lesion on 
and 


, a duodenal ulcer mav 
that it resembles the 
duodenal cap and thus may be over- 
low Iked?29 50 

Conclusions. According to the cri- 
teria outlined above, radiologic studies 
can be roughly divided into three de- 
grees of reliability. When these are 
applied to the data presented the fol- 
lowing conclusions seem justified: 

S\ mptomatic carcinoma of the 
esophagus and stomach, some abnor- 
will be detected in 90 to 94% 
of cases, and a completely normal ex- 
amination is of considerable value in 
excluding these diseases. Positive iden- 
tinction of the lesion is less accurate 
an 10 to 15% of cancers of the stomach 
are called benign after the initial radio- 
log’. study; following a second or third 
ination, this error may decrease 
to. to 8% Detection of asymptomatic 
(a1 presumed earlier) cases of either 


so large 


m ty 
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condition is less reliable, although mass 
survey studies by enthusiastic and ex- 
pert workers have produced a small 
but significant yield of gastric cancer. 
This may indicate that radiologic ex- 
amination, as used routinely, is not 
exploited to its full capabilities. 

Some radiologic abnormality will be 
found 80 to 90% of cases of gastric 
ulcer, and positive identification of all 
cases as benign ulcer will be lower, 
namely 82 to 85%. About 10% will thus 
be comple tely overlooked and 4 to 8% 
(diagnosed after re peated studies ) will 
be malignant. an unqualified 
radiologic of benign ulcer, 
according to the data presented, is of 
considerable reliability in excluding a 


Thus, 
diagnosis 


cancer. In unselected ulcerative lesions, 
the radiologist will correctly identify 
no more than 70%. A rather sizable 


number will fall into an indeterminate 
group, and in the group called malig- 
nant by the radiologist, at least 60 to 
70% of the lesions will be benign. 
Persistent deformity or a niche, or 
both, should be found in 83 to 94% of 
duodenal (this refers in many 
instances to repeat or serial studies) 


ulcers 


and thus a completely normal study is 
of value in excluding either an active 
A skilled 
using careful filming 
techniques should find a niche in 65 
to 75% of cases with symptoms of ac- 
tivity. 


however, is 


oO active ulcer. 


Failure to demonstrate a niche, 
of relatively little 
in excluding an active ulcer, 


value 
and this 
is particularly so where there is pre- 
existing deformity. Secondary signs of 
irritability and spasm with abnormal 
motility of the stomach may be he ‘Ipful 
in suggesting activity, but are generally 
regarded as nonspecific. The relation- 
ship of duodenitis with or without 
superficial ulceration to peptic ulcer is 
important, but cannot be precisely eval- 


uated. Duodenitis may be a cause of 
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radiological findings that are regarded 
as nonspecific. 

False positive studies of the above- 
mentioned diseases do not appear to 
exceed 5%, but as has been previously 
indicated, most workers have devoted 
little attention to 
errors. 

Data regarding the demonstration by 
barium swallow studies of esophageal 
and conflicting. 
Varices can be demonstrated in 22 to 
68% of those cases in which they can 
be found by esophagoscopy. In pa- 


detecting these 


gastric varices are 


tients with hemorrhage, the percentage 
is higher. Splenic portal venography 
will demonstrate varices in a high per- 
centage of cases, although it has not 
been recommended for this purpose. It 
is estimated that 30 to 50% of signifi- 
cant esophageal varices (those with 
hemorrhage) will be recognized by 
barium swallow studies. False positive 
examinations appear rare. 

Gastritis, particularly hypertrophic 
gastritis, can be diagnosed bv radio- 
logical studies, but reliability of the 
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trom 


diagnosis cannot be evaluated 
the data available. 

In severe upper gastrointestinal hem- 
studi 


blee« 


cases. No sourc 


orrhage, immediate radiologic 
will demonstrate the source of 
ing in 68 to S1® of 
will be found even after a prolong 
follow-up approximately 20% of 
cases. Thus, radiologic studies should 
demonstrate the source of bleeding ir 
about 90% of cases in which it is pos 
sible to ascertain the source. Radiologi« 
studies are particularly suitable for the 
demonstration of indurated penetrating 
ulcers which are a common source of 
Fatal hemorrhage. 

Pertinent 


Summary. literature con- 


cerning the accuracy of radiologic 
studies in the diagnosis of esophage 

cancer and varices, gastric ulcer and 
cancer, duodenal ulcer and the source 
of upper gastrointestinal hemorrhag 
Data many of th 
papers are presented in tabular form 
The origin and significance of the dat 


and 


is reviewed. from 


are discussed certain conclusions 


are drawn. 
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The Physiological Society of Philadelphia 


SESSION Ol 


The Effects of Drugs on Self-De- 
termined Intracranial Aversive Thresh- 
olds. V. G. Vernier, M.D., J]. J. Boren, 
Pu.D., P. G. Knapp, B.A. ( Depart- 
ment ot Physiology, Merck Institute 
tor Therapeutic Research, West Point, 
Pennsylvania ). Thresholds for aversive 
brain stimulation were determined with 
electrodes chronically implanted in 
subs ortical areas ot the rhesus monkey, 
including ventralis postero-lateralis, 
ventralis postero-medialis, centre me- 
dian, midbrain reticular formation and 
trigeminal ganglion. Pulse intensity was 
automatically stepped up until the 
monkey made 19 lever presses, which 
reset the current to zero and began 
another cycle. Average peak pulse in- 
tensity was recorded for several sub- 
cortical areas in rotation before and 
after drugs. 

\nileridine was several times more 
potent than morphine in raising avers- 
ive thresholds. The changes with both 
drugs were dose-related and_thresh- 
olds rose as much as five times. Higher 
d abolished regulation and lever 
pressing. The morphine-induced thresh- 
old rise persisted longer than that of 
anileridine and was reversed by nalor- 


phine. Evidences of differential nuclear 
seisitivity were noted with these anal- 
gesics, ventralis postero-lateralis and 
th ninal ganglion being most affected, 


entre median being least affected. 
lorpromazine and pentobarbital 


rai. d thresholds slightly with no evi- 
ce of differential sensitivity, but 
ma ily abolished regulation by stop- 
pin’ lever pressing; amphetamine re- 


ve 1 the chlorpromazine effect, while 
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pentobarbital was of shorter duration 
than chlorpromazine. Three behavioral 
patterns of drug action have been 
noted (1) a moderate threshold rise 
(to the limit of the extinction level), 
(2) postponement of lever pressing 
until a considerably higher than con- 
trol current was reached, and (3) com- 
plete failure to respond. Tentatively 
the first effect is considered to be a 
mild and nonspecific depressant effect, 
the second is a decreased perception of 
or response to the aversive stimulus 
and may be related to analgesia, and 
the third effect is thought to represent 
a general hypnotic act. 


Plasticity in the Central Nervous 
System as Studied through the Crossed 
Phrenic Phenomenon, EvUGENE ASERIN- 
sky, PHD. (Department of Physiology, 
Jefferson Medical College, Philadel- 
phia, Pa.). Whether it is possible ‘to 
teach an old dog new tricks’ is still an 
enigma when the problem is couched 
in broad neurophysiological terms. The 
extent to which functional neuronal 
patterns can be altered in the mature 
individual is certainly moot, and this 
is especially true for activity at sub- 
cortical levels. A new approach to this 
problem was described whereby the 
usually dormant crossed phrenic path- 
way was provoked into activity for 4 
to 12 hours. Then, with the stimulus 
to activity removed, observations were 
made to ascertain whether activity in 
that pathway would abruptly cease, 
or whether the barrage of impulses 
from the respiratory center would tra- 
verse this functionally new pathway. 
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The operative procedures included 
a laparotomy and implantation of elec- 
trodes in the diaphragm, a spini al hemi- 
section above the right phrenic nucleus 
to cause paralysis of the right hemi- 
diaphragm and finally, application of 
cyclaine directly to the left phrenic 
nerve. This last procedure paralyze : 
the left hemidiaphragm but caused ; 
return of electrical activity to the i 
viously paralyzed right hemidi: iphragm 
in 13 of 15 mature dogs. Reactivation 
of the right hemidiaphragm was an 
indication of the arousal of a 
phrenic path. 

Diaphragm —_electromyograms ob- 
tained at various intervals for periods 
up to a month disclosed that the crossed 
phrenic activity persisted in 12 of the 
13 dogs, even though the nerve block 
had dissipated. The crossed activity 
outlasted the period of nerve block by 
one or 2 days in most cases; in 2 in- 
stances the crossed activity was still 
clearly evident later at 13 and 31 days, 
respe ctively. Sponti neous appearance 
of crossed phrenic activity did not 
occur in a control group of 6 dogs. 
Initial exercising of an unused re spira- 
tory pathway caused that pathway to 
become functionally active, at least for 
a limited time. Evidence suggested that 
this was brought about through a low- 
ered threshold of the phrenic nucleus 
or medullary respiratory 
both. 

Interaction of Neuroleptics with 
Serotonin in the Central Nervous Sys- 
tem. Davin H. Tepescut, Pu.D., 
E. Tepescut, Pu.D. Epwin J. 
FeLLows, Pu.D. (Department of Neu- 
rology and Cardiology, Smith, Kline 
& French Laboratories ). The compara- 
tive potencies of a series of phenothia- 
zines were investigated by the condi- 
tioned response, unconditioned _ re- 
sponse, ile psy, locomotor activity 
depression, serotonin antagonism and 
tryptamine antagonism test procedures ; 
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In general, the rank order of potency 
of the compounds as conditioned re 
(CR) blockers agreed favor 
ably with their rank order of potency 
as tranquilizers in man. In 


spt mse 


addition 
rank orders of potencies of these com 
pounds as unconditioned 
blockers, activity 
and cataleptogenics were also general 


TASC 


motor depressants 


ly similar to the conditioned respons« 


rank order. All of the compounds 
tested were found to be as etlective 
(or as ineffective) in antagonizing 


antagoniz 
ing serotonin, a finding which supports 
the hypothesis that tryptamine 


trypti imine as they were in 
and 
serotonin share similar receptors in the 
central nervous system as well as in 
the periphery. A fair degree of 
lation was found between the activity 
of the compounds investigated as sero 


corre 


tonin antagonists and their activity as 


tranquilizers. It was concluded, how- 
ever, that tranquilizing activity is not 
always with 


and vice 


associated serotonin an 


tagonist activity versa. 


Effects of Stimulating Drugs upon 
Sympathetic Preganglionic Nerve Ter- 
minals. Rosnert L. Pu.D. ( Di 
partment of Pharmacology, Schools of 
Medicine, University of Pennsylvania 
Ane lectrophy siologic: il analysis of th 
(ACh) and 


cervica 


responses to ace ‘tvicholine 
carbachol of the 
ganglia of cats under two types of 
perimental conditions indicated a pr 
synaptic thes 
agents. In the first type of experiment 
threshold doses for the activation ot 
postganglionic discharges 
normal and 

ganglia before 


locus of action for 


were 
chronica!|\ 
and after 


termined in 
denervated 

the inactivation of ganglionic cholines 
terases by diisopropyl phosphorofluo- 
date (DFP). conditio's 
the threshold doses of carbachol were 
elevated significantly in denervat-d 
ganglia both before and after DFP; t 
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threshold doses of ACh before DFP 
were the same for both normal and 
denervated ganglia and _ following 
DFP, were increased significantly in 
denervated ganglia over the values for 
DFP-treated normal ganglia. Thus, the 
degeneration of the nerve terminals 
which occurred following surgical re- 
section of the preganglionic nerve re- 
sulted in a marked 
threshold doses of both agents. In the 


increase in the 


second series of experiments, measure- 
ments were made of the ganglionic 
responses to ACh and carbachol follow- 
ing repetitive preganglionic stimula- 
tion. It was observed that the thresh 
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old doses of both substances were 
reduced 8- to 16-fold and that the 
durations of the ganglionic responses 
were increased markedly by this pro- 
cedure. The changes produced by 
repetitive stimulation were not affected 
by the prior administration of large 
the ganglion blocking sub- 
Since the 
changes attending repetitive stimula- 


doses of 
stance hexamethonium. 
tion are due to alterations in the 
presynaptic nerve terminals, the en- 
hanced responses to ACh and carbachol 
were attributed to the actions of these 
agents on the nerve terminals. 
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BOOK REVIEWS AND NOTICES 


RECENT ADVANCES IN RENAL Disease. Edited 
by M. D. Miine. Pp. 254; 95 ills. Philadel 
phia: J. B. Lippincott Company, 1961. Price, 
$5.00. 

Tuts book is a collection of papers pre- 
sented and discussed at a conference held at 
the Royal College of Physicians of London 
in July, 1960. The participants are among the 
outstanding authorities on 
England. 

The program was divided into sections deal- 
ing with Renal Function and Structure; Acute 
Renal Failure; The Nephrotic Syndrome; 
Pyelonephritis; Metabolic Aspects of Renal 
Disease; and Hypertension and The Kidney 

The majority of the papers deal with clin 
ical aspects of renal disease, each with its 
own bibliography 

One paper dealing with Clearance Studies 
in Unilateral Renal should be of 
decided interest to physicians endeavoring to 
utilize split function tests as an aid in diag- 
nosis of unilateral kidney disease related to 
hypertension. Data from 77 patients treated 
for hypertension by renal surgery in whom 
clearance tests had been performed is pre 
sented. 

Internists should find this book of help in 
clinical renal problems. L.G. 


renal disease in 


Disease 


RECENT ADVANCES IN HUMAN NUTRITION 

By J. F. Brock, D.M.(Oxon.), F.R.C.P. 
(Lonp.), Professor of Medicine, University 
of Cape Town, Cape Town, South Africa. 
Pp. 454; 35 ills. Boston: Little, Brown & 
Co., 1961. Price, $11.50. 

Tue tenable philosophy that the constitu- 
tion of man is determined in part by _ his 
habitual food habits and that this factor must 
be considered in assessing his bodily responses 
is a central theme of the author. The current 
trends in nutritional research and their appli- 
cations to clinical practice are described in 
the initial chapters by Dr. Brock who has 
dedicated his tireless efforts to this field in 
a part of the world where dietary problems 
abound. While it must be acknowledged that 
this is not a textbook on nutrition or dietetics. 
the volume provides an excellent orientation 
in the fundamental and practical contribu- 
tions in nutritional research which have been 
evolved on a global basis. 

The second section of the volume consists of 
a series of contributions by outstanding 
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uthorities. Many of these amplify the gen 
eral discussion of topics included in the first 
data on dietary fats, 
fluid and 


fee ding 


section. Recent proten 
electrolyte 


nutrition and in 


malnutrition, calcium, 
metabolism, infant 
fection, cardiopathy, and nutritional problem 
in specific population groups are presented 


Che book has clarity 


ind thoroughness, it should be read by physi 


been written with 
cians who wish to keep abreast of develop 


ments in nutritional science cs 


INFLUENZA A translation of 
o Grippe, by V. M. ZHpANov, \ 


fue Srupy o1 


Ucheniye 


D. AND F. G. Epsurein ). Pp. 939 
illustrated. Washington: Government Print 
ing Office, 1960. (U.S.P.H.S. Publicati: 
No. 792 


has been translated from th 
Russian text (published in 1958) by the U.S 
Department of Health, Education and Wel 
fare as part of the government's responsibilit 
to keep the United States scientifi 
ity aware of significant Russian literature. Th: 
with the 


Tris volume 


text deals etiology of influenza, 


variability, pathogenesis, immunity, clini 
ispects, epidemiology, diagnosis, treatme 
and prophylaxis. 

The translation is available from the D 
partment of Health, Education and Welfa: 
free of charge, for medical, academic ar 
research institutions K.S 


AN ATLAS OF JUVENILE MMPI Prorices. 
STARKE R. Hatwaway, PuH.D., Profes 
ind Director of Clinical Psychology in t 
Department of Psychiatry and Neurolo 
University of Minnesota, D 
Mownacuest, Pu.D., Professor and Chairn 
of the Department of Sociology, Univer 
of Minnesota. Pp. 402; 
Minnesota 


Minneapolis: 71 
L961. Pric 


University of Pre SS, 


$8.00 


luis reference book is a companion volu 
to An Atlas for the Clinical Use of the MM 
by Starke R. Hathaway and Paul E. Mech 
Whereas this earlier book presents brief cl 
histories for representative profiles 
of the Minnesota Mi 
phasic Personality Inventory, the present \ 
ume presents 1,088 sketchy case histories 
representative profiles selected from a san 
of case histories and profiles of 11,000 \ 
school children. These 


cal Case 


(coded test scores ) 


nesota children w 


tl 
ty 
| 
( 
3 


grade 


ninth Subse- 
material was gathered 3 


tested in the 
history 


riginally 


juent case 
vears later from interviews with teachers and 
ther sources 


This book prac- 


ticing clinician describe their cases by gen- 


is designed to assist the 


eralizing from case histories appended to 
similar profiles which are systematically cata- 
Although undoubtedls 
i useful crutch for the clinician, this promising 
suffers from the lack of any solid 
foundation studies of the validity, reliability, 
ind representativeness of the case history of 


T.S 


logued in this volume 


tec hnique 


iny given profile 


ENZYMOLOGY IN THE USSR. A Review of the 


Literature. By Cuester W. DeLonc, 


Pp. 189. Washington: Government Printing 
Office, 1960. (U.S.P.H.S. Publication No 
782 


\ portion of this monograph is devoted to 
short critique of Russian research in human 


nimal, microbial and plant enzymology. Th« 
eater part of the monograph consists of a 
listing of Russian references in the field of 


vimnology. 

The publication is made available, free of 
academic and research 
institutions by the Russian Scientific Trans- 
lation Program of the Department of Health 
Education Welfare K.S 


to medical 


and 


Becovep Proressor: Lire AND TIMES OF 


Dopce Frost. By Russert E 
Frost, M.S. Pp. 350; illustrated. New York 
ntage Press, In 1961. Price, $3.75 
His biography of William Dodge Frost, 


eer American bacteriologist, is a readabl 
unt of the long and useful life of a re- 
ible American scientist. Written by his 
im a style, the book is 
ically attractive well indexed. 
rn of parents from Maine, Frost was a 
of Minnesota, and grew up on the 
near his birthplace, Lake City, Sep- 
13, 1867. He received B.S. and M.S 
s in botany from the University of 
nsin (1903), and Dr.P.H. at Harvard 
His 43-year career at Wisconsin 


conversational 
and 


is an assistant in bacteriology in 1895 
ncluded with retirement from this Chair 

t was an early leader in the fight 
t tuberculosis in this country. An organ- 
the Wisconsin Anti-Tuberculosis As- 
m, he was its president for several 
ind founded Morningside Sanatorium, 
1917. Also a pioneer in 
served as president. of 


Madison, in 
initation, he 


Book Reviews and Notices 175 655 
Association of Medical Milk 
1930's As author, he 
textbooks, in- 
Streptococci, co- 


the American 
Commissions the 
wrote 90 
cluding 


articles and several 


a monograph, The 


authored with Mildred A. Engelbrecht in 
1940 

An inventor too, he devised an auxanom- 
eter for measuring day-by-day growth of 


plants, the Frost Gasometer for measuring 
microbic gas production, the Frost Little 
Plate Method for counting bacteria in 
milk, a Pipettometer, and other useful de- 
His death on January 25, 1957, 
a career full of and honor. As _ biog- 
rapher, his son fortunate to have the 
assistance of an illustrious parent in the prep- 


F.R 


live 


vices closed 
years 


was 


aration of this interesting volume 


F MALNUTRITION IN MAN. Pre- 
pared by the Subcommittee on the Control 
of Nutritional Diseases, William H. Sebrell. 


CONTROL ¢ 


Ir.. M.D., Chairman. Pp. 140. New York: 
American Public Health Assn., Inc., 1960 
Price, $1.50. 


health signifi- 
of nutrition and human nutritional dis- 
stimulated the preparation of this 
manual by a committee organized by the 
Public Health The 
manual pros ides a concise summarization of 
the current knowledge of clinical nutritional 
problems in five sections, each containing a 
topics contributed by 
authorities in nutrition. Specific nutritional de- 
ficiencies are described for each of the known 
nutriments and 
protein; in addition, caloric malnutrition and 
specific nutritional disorders such as anemia, 
diabetes, sprue and others are included. The 


RECOGNITION of the public 
cance 
cane has 


American Association 


series of eminent 


including vitamins, minerals 


same format for each topic is employed in 
the organization of the chapters which unique- 
ly improves the presentation, permitting brev- 
ity and precision to prevail throughout the 
book. 


This will be an excellent source of informa- 
tion for the teaching of medical students and 


for reference by practitioners. CS. 
HEMATOLOGY AND BLoop Groups. Papers 
from the British Medical Bulletin. Edited 


by D. A. G. Gatton anv K. L. G. 
sMiTH. Pp. 169; illustrated. Chicago: The 
University of Chicago Press, 1961. Price. 


$4.00 


Tue University of Chicago Press has taken 
what might be considered the most authori- 
tatively written summaries of current interest 
in hematology and blood grouping and pub- 
lished them in book form. Originally pub- 
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lished as two separate volumes of the British 
Medical Bulletin (which might not be found 
outside of medical centers in this country ) 
these offered as a_ single 
available to all. The professional 
caliber of the authors, the style of writing 
and the covered are all excellent 
While it would be impossible to comment 
one of the 30 subjects which ar 
in this book, it would be equally 
difficult to try and single out any particular 
one for special mention. When one considers 
such authors as S. Callender, Mollin, Ingram 
Mollison, Dacie, Race and Sawyer, Mourant 
and others, this fact may be well appreciated 
To anyone seeking knowledge concerning 
the most up-to-date approach to hematology 
and blood grouping, this book is most heartily 
recommended. It is a must for all interested 
in hematology and blood banking. Certainly 
it is about the best investment of $4.00 that 
we know. J.D. 


issues are 


volume 


now 


subjects 


on every 
included 


THe Eco anp THE Ip. By SIGMUND FREUD 
American Edition Translated by James 
Strachey. First published 1923. Pp. 88. New 
York: W. W. Norton & Co., Inc., 1961. 
Price, $3.75. 

Tue Ego and the Id, one of Freud’s major 
theoretic works, has strongly influenced psy- 
choanalytic writings. In this book, Freud es- 
tablished a new account of the anatomy of 
the mind, and examines its implications. 

The retranslation by James Strachey adds 
a depth in meaning to the book not found 
in the earlier editions. The explanations and 
footnotes are unusually helpful not only in 
clarifying obscure points but relating the sig- 
nificance of this work to other writings of 
Freud. M.B. 


AsPpECTS OF Pusiic HEALTH Nursinc. Pp. 
185. Geneva, Switzerland: World Health Or- 


ganization Public Health Papers No. 4 
1961. Price, $1.75. (Available in U.S.A. 
through Columbia University Press Inter- 


national Documents Service, New York 27, 
N.Y. French edition available under the 
title Cahiers de Santé publique. ) 

Turis valuable monograph, international in 
scope and authorship, provides an _ interest- 
ing survey of public health nursing services 
in various parts of the world. Professional 
requirements and functions are reviewed, in- 
cluding preventive and rehabilitative services, 
maternal and child health, health education, 
social work and administrative direction. The 
team approach in public health nursing is 
essential for providing comprehensive care, 
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and demands the wise use of various auxiliary 


personnel in view of a current 


The 


come 


17 women contributing to thi 
from the U.S.A., Switzerland 
Philippines, Brazil, Nigeria, United Kingdom 
France, and the U.S.S.R. A report on “The 
Work and Training of Feldshers and Nurss 
in the 
scribing 


nurses 


volume 


U.S.S.R.,” is especially interesting, de 
health 


rural and sparsely-settled areas by 


public nursing services t 


feldshe I { “field barber” ) and te ldshe r-mid 
wife centers and their staffs which reduc 
the need for physicians who serve loci of 


denser population and correspondingly great 
Future 
public health nursing programs appear neces 
throughout the world today 

The WHO Expert Committee on Nursit 
definition of 1959 is “Public healt 
nursing is a special field of nursing that con 
bines the skills of nursing, public health a 
and fun 
total health program fi 


medical-surgical demand 
Sary 


cogent: 


some 


phases of social assistance, 


tions as part of the 


the promotion of health, the improvement of 


litions in the social and physical enviror 


rehabilitation, the 
ness and disability. It is concerned for th 
most part with care of well families and wit 
nonhospitalized sick persons and their fan 
ilies, with particular groups of people, an 
with health problems that affect the cor 
munity as a whole.” FR 


COTK 


ment prevention of i 


INDI 
Project. Pp. 96; 27 ill 
National Library of Medici: 


LIBRARY OF 
MECHANIZATION 
Washington: 


NATIONAI 


1961. (Issued as Vol. 49, No. 1, Part 
January, 1961, of the Bulletin of the Me 
cal Library Association). Price, $1.75. 


methods were introduced in t] 
production of Index Medicus when it supe 
seded Current Lists of Medical Literature 


MACHINE 


January, 1961. Planning, which began 
Januarv, 1958, was based on available har 
ware, as the trade refers to cameras, co 


puters, sorters, tape-operated typewriters, a! 
other electronic gadgets geared to 
tion storage and retrieval by machine. 1 


inforn 


methods of indexing journals and recording 


analyzed and 
the limitati 
mechanization. By trial, en 
patience, and ingenuity the transition fr 
hand to machine was effected on sched 
Staff organization charts, cost studies, 
a realistic assessment of the potential of 1 
new system demonstrate a continuing des 
to investigate more sophisticated mechani 
tion and techniques for fut 


references were critically 
some cases modified to meet 


imposed by 


automation 


shortage of 


means of 


expansion oO! 


( 
| 
( 


uprovements, Coverage of the literature has 
ilready increased from 110,000 articles per 
vear in 1958 to 120.000 in 1960 and a goal 


f 180,000 articles by 1964 is anticipated. 
One 


the ability of the system to produc 


attained is 
bibliog- 
raphies on limited subjects from the general 
material Index Medicus. The 


persistence te stified to by this re port suggests 


future objective not yet 


assembled for 
that this objective will also be achieved in 
time by the National Library of Medicine 
statt E.M. 


CLINICAI CARDIOPULMONARY PHYSIOLOGY 
Edited by Burcess L. Gorpon, M.D. 2nd ed 


Pp. 1013; 728 ills. New York: Grune & 
Stratton, Inc 1960. Price, $28.50 
\ large amount of fundamental material is 


presented which pertains to heart and lungs 
Clinical emphasized. The 
up-to-date. Much 


about methods is given by 


applications are 
presentation 1s thoroughly 
practical advice 
several of the 


authors who have authoritative 


positions in their fields. This book can bk 

mmended tor those who are concerned 
with problems of the chest; clinical, physio- 
logical, and investigative 
fue Covucn AND THE By HYMAN 
Spotnirz, M.D., Mep. Sc.D. Pp. 274. New 
y rk Alfred \ Knopt, In 1961. Price, 
$4.50. 

His is a very excellent and readable book 


roup psychotherapy written by a psycho- 
st. Though it is written with the lay- 
in mind, it informative 


terested physicians, psychiatrists and even 


would also be 


perienced group therapists. 
Spotnitz gives a very good picture and 
for what goes on in group therapy 
I lynamics of group the rapy are presented 
ompared with those of individual ther- 
There are helpful pointers on the role 
Doctor and on his reactions and person- 
The indications for group 
practical aspects in con- 
a group are discussed. The chapter 
dico-legal interesting. 
istory and various schools of group psy- 
rapy are well presented. 
author’s belief in telepathic processes 
lay psychotherapy are minority opin- 
i mongst psychiatrists. Also it might be 
| ble that the therapist join the circle 
patients, rather than sit behind his 
These are minor and exceptional criti- 
This is an authoritative book on group 
and is highly recommended. L.A. 


nh a group. 
y and many 


aspects is very 
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\ CLINICAL Prospect OF THE CANCER PROB 
LEM. By D. W. SmiruHers, M.D., F.R.C.P 
F.F.R., Professor of Radiotherapy in the Uni 
versity of and Director of Radio- 
Department, Royal Marsden Hos- 
pital and Institute of Cancer Research. Pp. 
232; 46 ills. Baltimore: The Williams & 
Wilkins Company, 1960. Price, $8.50. 

book on 


the author’s personal concept of cancer and 


London 
therapy 


Tuts is an extremely interesting 
introductory 
a series of monographs on neo- 
sites. As the author 
states in his preface “this book is intended 
to be speculative philosophic 
and to be provocative of discussion.” 


its problems and represents an 
volume to 
plasms at individual 
general and 
Cancer 
is not considered to be a specific cise ase ot 
cells. but 


those 


autonomous single 
ot cells trom 


them as a 


a partial escape 
which govern 
rhe escape of these cells 
related to injury and 
isolation. There are 1] chapters dealing with 
varying phases of the Cancer Problem, as the 
author sees it, and concluding with a general 
summary author and subject index. 
This book makes for enjoyable and thought- 
provocative reading and emphasizes the clin- 
ical approach to the Cancer Problem. A.P. 


controls 
whok 
control is 


from such 


and an 


CHEMISTRY, 
Errects. By 
York State Col- 


Toxt PuHospHorus'  ESTERs: 
METABOLISM, 


RicHarp D 


AND BIOLOGICAI 
O’Brien, New 


lege of Agriculture, Cornell University. Pp. 
134; 58 ills. New York and London: Aca- 
demic Press, Inc 1960. Price, $14.50. 


Tuts book is about organophosphorous com- 
pounds, an important group of compounds 
which are potent 


which 


inhibitors, 
supplied biochemistry, physiol- 
and pharmacology experi- 
mental tools, and widely known 
as nerve gases and widely used as insecticides 
It should prove to be a valuable reference 
book for investigators dealing with any aspect 
of organophosphate research. It will also be 
useful to teachers of biochemistry, physiology 


cholinesterase 
have 
ful 


ogy with 


which are 


and pharmacology. In addition to summariz- 
ing much of the research on this important 
group of compounds, the book presents the 
worthwhile efforts of the author to interpret 
the biological effects of these compounds at 
the molecular level. The book is organized 
into 10 chapters. The first is introductory, but 
offers a_ brief the history and 
nomenclature of organophosphate compounds 
as well as pertinent considerations of the 
structural characteristics and biological 
nificance of  cholinesterases. Chapters 2 
through 4 deal with the chemistry and bio- 
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chemistry of organophosphates; chapters 5 
through 8, their effects on isolated tissues, 
mammals, insects and plants. Chapter 9 is 
an interesting chapter concerning the selec- 
tive toxicity of these compounds, and chap- 
ter 10 provides a description of the chemical 
methodology employed in organophosphat 
research R.S 

HANDBOOK ABNORMAL PsYCHOLOGY 

Edited by H. J. Eysencx, Px..D., Professor 
of Psychology, University of London. Pp 
816; illustrated. New York: Basic Books, 
Inc., 1961. Pre-publication price, $14.95 
Thereafter, $18.00. 

Tuts book is an outstanding contribution 
to the field of mental health, through the 
experimental science of psychology. It pro- 
poses a new look at abnormal behavior 
through its careful objective measurement 
along a series of pertinent and meaningful 
behavioral dimensions. 

Part one deals with the description and 
measurement of abnormal behavior. Part two 
deals with the causes and detriments of ab- 
normal behavior. The third part deals with 
the experimental study and modification of 
abnormal behavior. 

Clinical psychiatry has a great deal to 
learn from clinical psychology as exemplified 
in this book. Granted his field is difficult, 
vet all too often the psychiatrist flees to em- 
pirical ambiguities. This book points to the 
need of applying high standards of experi- 
mental design and statistical treatment to the 
complex and perplexing problems of mental 
illness. M.B. 


Synopsis OF By N. 
BuaAskKAR, B.D.S., D.D.S., M.S., Px.D., 
Mayor, U.S.A. DentraL Corps, and Chief, 
Oral Tumors Branch, Armed Forces Insti- 
tute of Pathology, Washington, D.C. Pp 
502; 325 ills. St. Louis: C. V. Mosby Co., 
1961. Price, $9.75. 

ALTHOUGH written specifically for the 
dental practitioner and the dental student, 
this summary of oral pathology contains in- 
formation of value to all physicians concerned 
with lesions of the oral cavity. The first 89 
pages contain a classification of oral lesions 
according to clinical features arranged in 
table form; usual age and location, clinical 
and roentgenologic features, histology, treat- 
ment and prognosis for each lesion are in- 
cluded in this data. The chapters on pathol- 
ogy of the teeth, jaws, oral mucosa, tongue 
and salivary glands are concise and competent. 
Special oral pathology is dealt with in chap- 
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ters on congenital malformations, oral mani 
festations of generalized diseases general 
manifestations of oral diseases and neuro 
logic disturbances involving the oral lesions 
The excellent illustrations have been gleaned 
from the author's collection and from the 
files of the University of Illinois and th 
Armed Forces Institute of Pathology. A_ list 
ot up-to-date references is appended to eacl 
chapter H.S 


PoxtcoLocy: MECHANISMS AND ANALYTICAI 
Mertruops. Vor. Edited by C. P. Stewart 
University of Edinburgh, and A. SToLMAN 
Connecticut State Department of Healt! 
Pp. 774: 128 ills. New York & London 
Academic Press, Inc., 1960. Price, $22.00 

luis book is the first of two volumes or 
toxicology intended to help meet the urgent 
need on the part of toxicologists and relate: 
professional and technical personnel for 
readily available source of sufficiently com 
plete and exact, vet concise, informatio 
thout toxicology and the many diverse poison 
which confronts this field. This first volum« 
is the work of 15 contributors and concern 

mainly the absorption and fate of potsons 1 

the body, and the methods for identifying an 

quantitating poisons. It reflects a large an 
serious effort on the part of the contributors 
it is a real contribution to the field of toxi 
cology It is an authoritative ind helpfi 
reference volume R.S 


MANUAL OF CLINICAL BACTERIOLOGS B 
KiMveR, PuH.D., Supervisor 
Bacteriologist, Division of Research Service 
National Institutes of Health. Pp. 201; illu 
trated. Philadelphia: J. B. Lippincott C 
1961. Price, $4.75. 


ALEXANDER 


is a paper bound manual havir 
printed pages alternating with blank not 
pages. It is written in a rather informal sty! 
and contains an occasional bit of good advi 
for the student technician for whose trainit 
it is offered as only a supplement to a stan 
ard text. Short sketchy sections are devot 
to the usual bacteria, stains and medi 
Chromogenic acidfast bacilli are not 
tioned 

Bacteriologists may object to the followin 
1) the term Streptococcus viridans, 2) t! 
statement that the antistreptolysin O test d 
tects antibody to the erythrogenic toxin, 
the idea that blood cultures should be drav 
at the time of a temperature elevation, 
the impression that typing serum is read 
available for pneumococcus and hemophil 
identification, 5) the misstatement that reas 


| 
( 
| ( 


the antigen in the standard serologic tests 
fol syphilis 6) the idea that organisms pre 
ipitate in a precipitin test, and 7) the listing 
f the C-reactive protein test in the index 
nder agglutination test kK.S 


HAEMATOLOGY. By R. B. THomMpson, M.D 
.R.C.P., Senior Lecturer in Medicine, King’s 
College Medical School Pp 106: 6 ills 
Philadelphia and Montreal: J. B. Lippincott 
Co., 1961. Price, $6.00 
lnis book is designed to fill the gap 
between — the necessarily brief sections on 
iatology in textbooks of medicine and the 
re encvlopedi« textbooks of hematology 
The approach is primarily clinical and 
the author has purposely left out discussions 
f laboratory techniques which he feels have 
place in such a text. The stvle of writing 
isy to read and the book is surprisingly 


plete The 


ias. hemolvtic disease of the newborn 


chapters on megaloblastic 


mvcloproliferative syndromes are par 


larly well done 


\ possible disadvantag« 
{ this book is its lack of illustrations 
In general, the book seems to be following 
trend in modern hematologic literature 
ely, making the subject less mysterious 
easier to grasp for more and more peopl 
\\ le these books cannot replace the more 
lard texts, they are fulfilling their pur- 
This book seems to be one of the 


ittemipts 


\ GYNAECOLOGY. By W. R. Winterton 
M.A.. M.B.. B.Ca., F.R.C.S., F.R.C.O.G 
ed. Pp. 214; 25 ills. London: Baillier 
lall and Cox, 1960 The Williams & 
kins Co., Baltimore, U.S. Agents Price 


sS to Gvnecology is one of a series ot 
texts which have been designed as 
textbooks to be used in conjunction 
ospital clinical teaching.” The main 
ce of the popularity of this particular 
is that it has gone through 12 re 
since the first edition in 1885 
material Is concisely presented and IS 
ngly complete including the usual 
s in physiology of the various pelvic 
is well as their diseases. Naturally it 
tic, representing current thought and 
and therefore is a practical manual 
ecology. There is little of the historical 
ment of methods of diagnosis and 
nt and controversial and improved 
ire omitted. The number of illustra- 
limited and they are not well selected 
olume of this sort. There are no dia- 
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crams to illustrate such material as the hos 
monal aspects of menstruation, for instance 
but Volsellum forceps and vaginal specula 
ire, shown 

Chis little book iwccomplishes 


surprisingly well and would certainly be a 


ts purpose 


handy pocket reference for a student on a 
gynecologic ward. It cannot, however, logi 
cally serve is his sole textbook It should 
have little ippe il to resident and practicing 
phvsicians 


ON EXPERIMENTAL PSYCHIATRY 
Edited by Henry W. M.D., Direc 
tor, Western Psychiatric Institute and Clini 
Pp. 361; illustrated. Pittsburgh: University 
of Pittsburgh Press, 1961. Price, $7.50 
4 collection of 17 papers presented dur 
ing the Pittsburgh bicentennial vear, most 
of them it i conterence on experimental 
psychiatry it the Western Psvchiatric Insti 
tute and Clinic in March, 1959 
The scientists contributing to this vol 
ume represent many areas ot current psy 
chiatric ictivity and embrace a wide rang 
ot interests trom neuroanatomy to social 
anthropology. The papers are not necessarily 
related to each other but do touch on some 
spect ot research In psychiatry Chis vol- 
ume will appeal to workers in the field 
M.B 


Department of 


STRUCTURE AND FUNCTION OF 
Edited by G. H. Bourne, 
Anatomy, Emory University, Atlanta, Geor 
gia. 3 volumes. Pp. 451, 445, 556 respec 

tively, illustrated. New York 

Press, Inc., 1960. Price, $14.00 


$15.00 respectively 


Academic 
$16.50. 


fue first volume of this series deals with 
muscle structure The authors who have par- 
ticipated in this volume, as is also the case 
in the other two, are of sufficient stature in 
their fields to command attention. Each se« 
tion is extremely detailed and thorough in 
its treatment. For instance, the electron 
and phase contrast MALCTOSCOpy 
dealing with the molecular basis of contrac- 
tion is very useful. Also the treatment of 
smooth THILUISC le 18 to be recommended In all 
sections the diagrams and charts are well 
conceived. 

Biochemistry and Physiology are the con- 
siderations of volume two. Prosser’s presen- 
tation of the comparative physiology of the 
activation of muscles places emphasis on the 
involuntary type, which is different than most 
works to be found elsewhere. Electrophysiol- 
ogy of muscle is stressed and the examples 


| 
} 
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pertinent, The whok 
volume is packed with encyclopedic knowl- 
edge. The extensive portion on the neuro- 
muscular junction is an excellent formulation 
and presentation of the role of the acetyl 
choline system. 


chosen are extremely 


Pharmacology and Disease are included in 
the third volume. While the section on drugs 
is good it is rather restricted and this part 
is not very Most of this volum« 
treais of various diseases and is adequately 


extensive. 


done. More emphasis on electromyograph In 
certain areas would have been an improve 
ment. M.O., 


DYNAMIC PsYCHIATRY IN SIMPLE TERMs. By 
Rospert R. Mezer, M.D., Assistant Professor 
of Psychiatry, Boston University Medical 
School. 2nd ed. Pp. 178; 8 ills. New York 
Springer Publishing Co., Inc., 1960. Price 
$2.75. 

In the simple readable terms, the 
author presents psychiatric 
book is divided into Part 1. Introduction; 
Part 2. Development of the Normal Person 
ality; Part 3. Illnesses of the Personality; Part 
1. Outlook (the normal life An 
included. 

The book is intended for teaching psychi- 
atry to nurses, social workers and medical 
students. Striving to achieve the most simpk 
terms, accuracy is often sacrificed. Although 
the author seems to have a_ psychoanalytic 
orientation, dealt with in a 
manner personal to the author rather than 
characteristic of analysis. 

This book successfully 
the goal of presenting a great 
feat in a most simplified form 


most 


concepts. The 


index is 


concepts are 


accomplishe d 
psy¢ hiati 


M.B. 


PREVENTION OF MENTAL DtsORDERS IN CHII 
DREN. Edited by GreraLtp CapLan, M.D., 
Associate Professor of Mental Health, Har- 
vard School of Public Health. Pp. 424. New 
York: Basic Books, Inc., 1961. Price, $8.50 
Tuts volume contains sixteen articles by 

as many authors that consider some aspects 

of prevention of the incidence of mental dis- 
orders in children. The contributions range 
in scope from research in etiologic factors to 
multidisciplinary manipulative programs. 

Four of these contributions are concerned 
with organic factors: four consider intrafamil- 
ial interaction with emphasis on influencing the 
parents: five deal with anticipated crises situ- 
ations and with the means to minimize their 
undesirable effects, and three papers consider 
the relation of the school setting to 
tal health. 


men- 
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Lhe 


to ¢ xplore 


initial eflort 
the area of preventive psychiatry 
in children not from the point of view of 
an individual child but from that of the com 
munity Che 


papers constitute an 


ideas neither 
limited to nor do they necessarily reflect those 
currently in vogue in the United States. They 
iim to formulate 
tion 


Those 


irea Of preventive 


expressed are 


plans tor research and ut 


interested in th 
medicine as it relates t 
emotional well being will find this collectior 


working in and 


of papers stimulating and worthwhil 
W.R 


SysteMiIc Lupus EryrHeMATOsus. By 


L. Larson, M.D., Assistant Professor of 


Medicine, Columbia University College of 
Physicians ind Surgeons, and Assistant 
Attending Physician of the Presbyteriat 


Hospital. Pp 


Brown & Co 


212: 2 ills. Boston: 
1961. Price, $7.50 


Litth 


lHeE emergence of svstemic lupus ervthe 


matosus from a disease included in a foot 
note inh medical textbooks to one now ce 


serving of an entire monograph has signal 


the interest in this multisystem disease 
rhe author has compiled a review of th 
current knowledge of the 


ind p ithologi« 


clinical, laborator 
features of 
To this he 
mary of 200 cases of the disease seen at tl 
Presbyterian Hospital and made appropriat: 
comparisons between the experiences of h 
those 


lwenty-six cases were 


system 


ervthematosus. has added a sun 


and prey iously publish« a 
selected to illustrat 
chapters (for 


course of pregnancy in a p 


the points made in certain 
example the 
tient lupus 
The index 1S well done 


those 


with systemic erythematosus 
and easy to use fi 
who like to know quickly such fa 


as the percentage of 


hepatomegaly in th 
and similar facts. This reviewer w 
rather disappointed in the section on theray 
but perhaps this reflects the meager 
to be expected 
condition. In 


clise 


result 
with any therapy in tl 
general, this is a worthwhi 
contribution J.D. 


Review oF NUTRITION AND DIETETK 


VoLuME 2. Edited by Georrrey H. Bourn 
Department of Anatomy, Emory Univ 
sity. Pp. 246; 33 ills. New York: Hafn 
Publishing Co., Inc., 1961. Price, $9.5 
PURSUING a popular and useful fashi 


in recent medical 


publications, a 
contributions dealing with vario 
aspects of nutrition by foremost investigat 


has followed swiftly upon the appearance 


secol 


serie S of 


| 
| 
\ 
\ 
( 


the first volume. There is a wide diversity 
f topics treated in this volume ranging 
from hematopiesis to osteogenesis. One be 
ins to appreciate more fully the broad 


xpanse of scientific endeavor which is en- 
ympassed in the framework of mod rn nu- 
trition upon reading these reviews. The eight 
hapters comprising this volume, while un- 
matter, deal 


pecialized aspects of nutrition 


related in subject with highly 
each IS pre- 
pared by an author who has devoted con- 
iderable time to research in this field. Thess 

lude proteins and hematopoiesis the effect 
factors 


I malnutrition on. the eve, dietary 


ind adrenocortical secretion microbiology of 
ligestion, ascorbic acid, carotene and vitamin 
\, parathyroid glands and calcium, vitamin 
1) deficiency, and fluorine 

The objective of the publication to bring a 
plete reste of 
tation before the reader is well- xempli- 


in this volume eh 


current nutritional in- 


HANDBOOK OF PuystoLocy. By R. J]. 
\icDowaLi, M.D... M.R.C.P. (Lonp 
versity of London. 43rd ed. Pp. 705 
istrated Phil idelphia 
( 1960. Price. $12.50 


B. Lippincott 


classical British tradi 
It draws heavily on 


ina 


HIs work is in the 
iunatomy, biochem 
physics as well as physiology. Th 
presented in a 
Although 
ef in many areas the material is always 
ite. The 

rstood. An 
ndix of physiological data and methods 


provided \LO 


us subjects are 


COTICISE 


iscipline manner treatment 


diagrams are clear and easily 


extensive bibliography and 


\NCES IN BLoop Grovuptnc. By ALEX 
ER S. Wrener, M.D., F.A.C.P.,, Senior 
teriologist (Serology to the Office of 
Chief Medical Examine r of New York 

Adjunct Associate Professor in the 
irtment of Forensic Medicine of the 
York University Postgraduate Medical 
1. Pp. 531; illustrated. New York and 
lon: Grune & Stratton, Inc., 1961. Price, 


s book is a collection of 
the author’s selected 


have appeared 


reprints of 
papers most of 
1954, 
volume was published. Dr 


when a 
Wiener’s 


a pione e! 


since 


tion as both an expert and 
field of Immunohematology cannot be 
d. However, his repetitious (58 pages 
attacking of the opinions of other 
d experts does detract somewhat from 


neral excellence of the volume. The 
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sections on hemolytic disease of the newborn 
and Medicolegal Applications are noteworthy 
and make very interesting reading. Dr. Wien- 
ers opinions with respect to the role of the 
C factor in ABO hemolytic disease: the blood 
factors RhA, RhB, RhC, and RhP; the use of 
peripheral blood vessels for exchangs 
and the 
ating hyperbilirubinemia are well presented 
but of a controversial nature L.M 


trans 


fusions Icterus Index test for evalu 


TEXTBOOK OF PuystoLocy. By W. W. Tutrrut 
Pu.D., Sc.D., and B. A. Scuorrettus, Pu.D 
State University of Iowa 


lowa City, Iowa 


14th ed. Pp. 509: 313 ills.. 5 color plates 
St. Louis: C. V. Mosby Co., 1961. Price 
$7.00 

Tne high standards of previous editions 
have been maintained in the current one. 
At the colle ue level this book is well worth 
consideration. Several chapters (muscle 
nerve ire quite up-to-date. The figures 
in the whole work are lucid and put across 


very well the message they are intended 
to deliver. The chapter on Kidney has fallen 
i little behind in the 
in this edition 


general improvement 


M.O 


EXPLORATIONS INTO THE NATURE OF THI 
Livinc By Rospert CHampers, late 
Professor of Biology, New York University 
ind late Director, Laboratory of Experi 
mental Cell Research, Woods Hole, and 
Epwarp | CHAMBERS Inter- 
Program in Cell Physiology 
Miami. Pp. 352: illustrated 
Massachusetts: for the Com 
monwealth Fund by the Harvard University 
1961. Price, $8.00 


IN clear, readable style, the authors hav 
produced a good book. It is a collection of 
the published and unpublished 30° years’ 
research of the late Robert Chambers, on 
of the pioneers and the master of micro 
surgery. This is integrated with the work 
of his many colleagues and has been update d 


Chairman, 
departmental 
University of 
Cambridge 


Pre Ss, 


with newer correlating observations such as 


made by other investigators with electron 

starfish 
Chambers’ favorite, but also 
to many other ova and plant and 
cells. The findings deal with the physiology 
of living cells as detected or altered by micro- 
surgery. The content of the book is evident 
following 8 


chapters are 


Observations pertain not only to 
ova, which were 


animal 


which 
Protoplasmic 


from its parts 

the 2] divided: 
Unit; Extraneous Coats; Protoplasmic Surfac« 
Films; Action of Salts on Surface Films 
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Hydrogen-ion Concentration of Cell Compo 
nents; Penetration of Dyes into Cells and 
Vital Staining; The Aster, Spindle and Cell 
Division; and, Micromanipulation. 

This book represents the foundation of 
microsurgery upon which advances are al 
ready being made. All who are engaged in 
microsurgery or are contemplating its us¢ 
in cancer research, biology, biochemistry or 
whatever field, will be rewarded by reading 
it. 

Good documentation of the text is followed 
by a 28-page bibliography. There is a good 
index. The quality of the printing is excel 
lent, and the cost seems reasonabl K.S 


Emotional Illness — and Treatment By 
Ricuarp C. M.D. Pp. 159 
Larchmont, N.Y.: Argonaut Books, 1961 
Price, $3.95. 


DHE purpose ( 


f this book is to icquaint the 
layman with the various kinds of psychiatric dis 
orders. The first section of the book gives de 
scriptions and examples of various categorie 
of mental illness. Section Il of the book is 
devoted to definitions of significant psychiatric 
terms. The third section is a questionnaire de 


signed to help one determine whether or not 


The American Journal of the Medical Sciences + 
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ds therapy while the fourth ection 


ibes different forms of psychiatric treatmer 


The book has value for its clarity and ma 


ppeal to the layman who wishes or need th 
implest outline ot some psychiatric concept 
The book would be improved by omission 
ction three 
Metabolic I flects of Adrenal Hormone 


Edited by G. E. W. 
O.B.E., M.A M.B M.R.C.P AN 
Marve O'Connor, B.A. Pp. 109; 16 ill 
Boston: Little, Brown and Company, 1966 
Price $2.50 


Tuis volume contains the proceedings of t 
Ciba Foundation Study Group, No. 6. The m« 
i was held in London on July 15, 1960 
h of Dr. George W Thorn. The five pape 
hat comprise this volume are l Actior 
rtisol and related compound carbohydrat 


The role of adrer 
eroids in the regulation of hepatic metaboli 


protein metabolism 


The idrenal gland and in vitro protein s\ 
4 Action cortisol on trapping 
icids by the liver and 5 Effect 


il hormone upon adipose tissu The d 
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2 years $18.00 
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NOTICE AND 


INSTRUCTIONS TO CONTRIBUTORS 


Manuscripts intended for publication in THe AMERICAN JOURNAL OF THE MepicaL Scienct 
and correspondence should be sent to the Editor: 
Dr. Richarp A. Kern, Temple University Hospital. Philadelphia 40, Pa 


Articles are accepted for publication in Tut 


AMERICAN JOURNAL OF THE MEDICAL SCIEN¢ 


exclusively, except in the case of subsequent publication in Society proce eedings 
Manuscripts should be typewritten on one side only, of good quality paper and should | 
double spaced with liberal margins. The author’s chief position and. when possible, the Depa 


ment from which the work is produced should be indicated in the subtitk 
ILLUSTRATIONS accompanying articles should be numbered and have typed captions beari 


corresponding numbers. 


For identification they should also have the author’s name written 


the margin or back. Line drawings and charts should be prepared with black India ink. Spe« 
arrangements can be made for printing color plates, elaborate tables or an excessive num 


of illustrations. 


REFERENCES should be numbered and at the end of the articles arranged alphabetica 
according to the name of the first author and should be complete, that is, author's nar 
journal, volume page and year (in Arabic numbers 

Return Postace should accompany all manuscripts but will be returned to the author if 


manuscript is accepted. 
100 Reprints will be supplied gratis 


Covers will be omitted on all articles 
additional reprints will be supplied in multiples of 100 


Orde tT 
An order form showing cost of re pri 


is sent with proof. Individual reprints can usually be obtained by writing directly to the aut] 


vi ich pape! em 
ion at the na f the weeti ire exe 
t. M basic and vital question ire rai 
t th nature and site of acti f the adr 
fortunate there ire ti 
j ti tha there ur Ver 
B.A 
in 
ure 
po! 
cill 
Co 
Kir 
spl 
Ne 
De 
tiy 
CO 
an 
ter 
ot 
pa 
Ni 
an 
al 
ps 
ar 
D 
M 
| 
> 4 
r 


